The Virtual Observatory. A way to facilitate
the synergies between Gaia and the
ground-based racilities

Enrique Solano

Ny

§ f ‘CSIC @ 9M

» DE MAEZTU

Gaia-RIA Workshop. Barcelona. Feb 2020 VO. Enrique Solano 1/42



'LIGO Hanford

b4 )

ot

‘LIGO Livingston

GW170817

-

e
Virgo

Gaia-RIA Workshop. Barcelona. Feb 2020

Multi-A Astronomy

Tue AstROPHYSICAL JOURNAL LETTERS, 848:L12 (59pp), 2017 October 20
500

R} LIGO - Virgo
E 300

ny
(=]
o

i
=
2

frequency (

0
t-t. (s)

counts/s (arb. scale)

normalized F,

400 600 1000
wavelength (nm)

2000

GW

LB, Viga

yray

Farmi, INTEGRAL, Astroaat, 1PN, Insight- HEMT. Swit. AGILE, CALET, H.E 5.5, HAWE, Korus

wind

X-rar

Swit, MANIESE, NUETAR, Chandra, INTEGRAL

uv.

Swit, HST

ST
COPE, TORDS,

REM-ADS2, VESTA, Gemin-South, 2MASS Seitrer, NTT, GROND, SOAR, NOT, ES0-WT-Karata Telescope, HST

Radio

ATCA, VLA,

ASKAP, VLBA, GMAT, WA, LOFAR, LA ACRA, OVAO, EVN, o-MERLIN, MearKAT. Parkes, S50

Effntseng

(R

4
R Ry

]

1

-100 -50 050
. (s)

107
t-t. (days)

10° 10

1M2H Swope
|-

10.86h

=
—_
(=]
[+=]
=

VISTA

=

11.24h

Chandra

YIK,

X-ray

MASTER

- B

11.31h, W

Las Cumbres

J VLA

w| |16.4d

Radio

VO. Enrique Solano

Abbott et al.




Multi-A Astronomy
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The multi-A nightmare

* Data discovery
* How can | find archives that contain the data | am looking for?
* Once identified, how to select only those fulfilling certain conditions
(spectral resolution, wavelength range, spatial resolution,...).

* Data access: Access protocols of very diverse nature.
* Data analysis: How to put all the pieces of the puzzle together?
* Forimages:

* Different pixel scales, orientations,...

* For spectra:
* Different unit both in flux and wavelength.

* For photometry:
* Where to find the filter / filter + detector / filter+detector+telescope /
filter+detector+telescope+atmosphere curves?
* And the zero-points?

* For catalogues:
* Different labels for the same magnitude (V, Vmag, Johnson V,...)
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FAIR: The magic word
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FAIR. The power of VO
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How can VO make your life easier?
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Managing data collections

A high spectroscopic resolution study of massive supergiant stars in Per OB1
de Burgos, Abel: Simon-Diaz, Sergio; Patrick, Lee (IAC+)

* 70 FIES/NOT, HERMES/MERCATOR high-res spectra.

Primitive Asteroids Spectroscopic Survey (PRIMASS): supporting Gaia mission
Julia de Leon, Noemi Pinilla-Alonso, Javier Licandro, Humberto Campins, David Morate, Vania Lorenzi,

Mario De Pra, Eri Tatsumi (IAC+)
* > 600 spectra.

Propiedades de las estrellas centrales de nebuolsas planetarias con distancias en Gaia DR2
|. Gonzalez-Santamaria, M. Manteiga, A. Manchado, A. Ullay C. Dafonte (Univ. Coruiia +)

* Catalogue of central stars of planetary nebulae.

Ground-based observations of asteroids to support Gaia data exploitation
Toni Santana (Universitat d’Alacant, ICCUB)

* TJO, LT, CAHA.
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Managing data collections

The SVO archive of double and multiple star systems from Gaia-DR2

m Data retrieval | News Documentation Coverage Map Credits Help-desk
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First 50 results shown (11550 found)

RA (12000) | DEC (32000) | RA (12000) | DEC (32000) | RA (Gaia-DR2) (?) | DEC (Gaia-DR2) (?) Gaia-DR2 (?) Tycho2 (?) Simbad () GroupID (7
(deg) (deg) hh:mm:ss) | (hh:mm:ss) (deg) (deg)

258.1358 62.8743 17:12:32.58 62:52:27.59 258.1359 62.8745 1631010158460327168 4202-1457-1 HD 156295
257.7838 62,9523 17:11:08.12 62.:57:08.39 257.7840 62,9525 1631025482903503744 4202-885-1 TYC 4202-885-1
66.3542 22.2000 04:25:25.02 22:12:00.01 66.3548 22,1998 145484629809228544 1277-1627-1 * kap02 Tau
I 66.5769 22.8136  04:26:18.46 22:48:48.90 66.5774 22,8134  145727729254950912 1816-1893-1 * ups Tau
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Managing data collections

Galactic massive stars as seen by IACOB, Gaia and TESS

S. Simén-Diaz (IAC)

Gaia-RIA Workshop. Barcelona. Feb 2020
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IACOB |

Spectroscopic data base

The IACOB project is an ambitious long-term project which is contributing to the modern era of investigation of massive stars
by concentrating in Galactic OB stars. In particular, the project aims at building a larga database of high-resolution, multi-
epoch spectra of Galactic OB stars (the IACOB spectroscopic database), and the scientific exploitation of the database
using state-of-the-art models and technigues.

More details about the project can be found in Simon-Diaz et al. (2011a, 2011b, 2015) and the project webpage.

This is the interface to have access to the IACOB spectra. The different data releases (DRx) will be conveniently announced,
inthe meanwhile people interested in specific (samples of) spectra can contact the Pl of the project by email: ssimon [at]
jac es

The IACOB spectroscopic database is based on observations made with the MNordic Optical Telescope operated by MNordic
Optical Telescope Scientific Association, and the Mercator Telescope, operated by the Flemish Community, both at the
Observatorio de El Rogue de los Muchachos (La Palma, Spain) of the Instituto de Astrofisica de Canarias

Search by Obj ID/Coordinates:

ObjID/ Examples:

Coordinates: 245,10 -15.67 - Coordinates in decimal degrees
16 20 24.5 -15 40 12.0 - Coordinates in
sexagesimal degrees

Search radius: 0.05 (decimal degrees)

Search by TARGET:

TARGET: |

Search by DATA_RELEASE:
I DR1: FIES observations bewteen 2008 and 2009

DATA_RELEASE:

Search by INSTR:

INSTR: I FIES or HERMES
Number of Results per Page: |50 _'| Page to show: |1
Submit
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VO services. Spectral stellar libraries

StePar/SteParSyn: two automatic codes to infer stellar atmospheric parameters
H. M. Tabernero (Instituto de Astrofisica e Ciéncias do Espaco)

* ASCAP: APOGEE Stellar Parameters and Abundances Pipeline
* Assumptions:
* Models: Synthetic spectra (Kurucz)
* Opacities and atomic parameters (e.g. loggf).
* Fixed microturbulence: 2.0 km/s
* List of atomic and molecular species.
* Solar abundance ratios.
* Fitting procedure: FERRE (Allende et al. 20006).

THE ASTRONOMICAL JOURNAL, 146:133 (19pp), 2013 November MESZAROS ET AL.

Teit, aspcap Comparisons
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VO services. Spectral stellar libraries

INTERNATIONAL*
ASTRONOMICAL
UNION .

Home | About IAU | Member Directory | Site Map | Contact Us | Login

Science Publications Administration Education IAU for the ronomy for
Public ment
Home ence entific Bodies /' Working Groups » Commission G5 WG Ste ectral Librarie

Commission G5 WG Stellar Spectral Libraries

Description

Libraries of stellar spectra (SSL) are at the crossroad of different fields of astrophysics. In particular, they serve as reference
for the analysis of large spectroscopic surveys, and they are fundamental ingredients of the models of stellar populations
used to study galaxies. These libraries may either consist of observed or theoretical spectra, and they vary by their spectral
coverage/domain and resolution.

Search Scientific
Bodies

Search
The goals of the WG are to identify the scientific and technical issues linked with SSL, in particular:
- The coverage in wavelength and parameter space of the current and scheduled libraries
- The dissemination of the libraries and their accurate description

- The characterization of the stars Follow the IAU on social media

A particular concern is that despite continuous progress on all aspects of SSL, considerable disagreements on the
atmospheric parameters and chemical abundances of stars, and on the ages, metallicities of masses of galaxies, persist for

decades. Whereas the internal precision these parameters is of the order of 0.02 or 0.03 dex, the actual accuracy is not better

than 0.2 dex.

A number of projects faced these issues whose origins are complex, like for example the GAIA Benchmark Stars, a small IAU General Assembly 2018
library of primary calibralors, and the GAIA-ESO Survey. Even for the best studied stars, different approaches do not agree. w7l

These uncertainties on the stellar parameters further propagates to the stellar population models, adding up with our limited

knowledge of the stellar evolution, contribution of binary stars, and other interpolation of tricky mathematical questions.

The WG will carry-on an inventory of the different attempts made to explain the discrepancies, and will summarize
recommendations for actions that would improve the situation.

A report will be prepared before the next IAU GA in 2018.

Gaia-RIA Workshop. Barcelona. Feb 2020 VO. Enrique Solano




VO services. Spectral stellar libraries

Explore parameters

Explore parameter space for VO Stellar Libraries

These are the available parameters for
each library. Please, select which ones R
you want to compare and then click 'Plot'. " ‘T;F:m
Yee 2017
ObservationalLibrafies: .....oonvann x
X ¥ 1 o L
v GBS teff =] logg 7|
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.
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xSk =N — o {GEEREERI G A benchmark stars
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= s
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X Yy 4 " o, .
- —— - ﬁ [} *, "
Kurucz == || - £ 32¢
Coelho | | P o %)
L]
PlotOptions ..
X ¥ Flip Log 5
y: ™ Flip Log
Plot density map 6000 5000 4000 3000
Plot teff
You can also preselect what parameters Download this data as: CSV ASCII VOTable
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VO services. Spectral stellar libraries

Crossmatch VO Stellar Libraries
These are the available libraries. Please, select Download these data as: CSV ASCIl VOTable
which ones you want to compare and then click
‘Compare’. i Sendtable to VO Apps
Libraries H )
i e e 21 objects are present in both libraries
® GBS
| RA | DEC [ ovame B 000000000 et
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STELIB i 532326 0000132472 945825 6.1274e-6 epsEr HD022049 5052 5076 5064 168706 5076 5052
i 55002 0000114342 321687  650538e-6 HD22870  HD022870 5814 586R 5841  381R38 5868 5814
X-Shooter i 316725 0000139953 387494 2 BS545e.5 61CygA  HD201091 4342 4374 4358 226274 4374 4342
i 558121 9.1069¢-6 -976339  B.5963e-7 delEn HD023249 4884 4954 4919 494975 4954 4884
Yee2017 i 17.0683 7.96475¢-6 540203  2B737leS muCas  HDO0B582 5240 5308 52785 417103 5308 5240
i 6BSB01 0.000115107 165093  1.71926e6 alfTau HD029139 3022 3927 39245 353553 3927 3022
ELODIE i 281777 0000112905 747254 233602e-6  HD175305 HDI75305 4899 5059 4979 113137 5059 4899
i 102708 0.000262335 0540886 4.24263e-6 HD40033  HD049933 6550 6635 65025 601041 6635 6550
Options i 235763 6.75966e-5 109335  6.95104e-7 HD140283 HD140283 5522 5687 56045 116673 5522 5687
i 148191 6.90871e5 260069 3.76882e.5 muLeo HDO085503 4372 4474 4473 141421 4474 4472
;';D:J Far:hdec'delﬂa'h[f show for each type of i 213915 0000212393 191824 64856906 Arcurus  HD124897 4286 4361 43235 53033 4286 4361
A X1 Terstis ol i 178245 0043335 37.7187  168317e5 Gmbi830  HD103095 4827 '5025 4926  140.007 4827 5025
i 147234 0.000182628 137443 3.07098e-5 HDB84937  HDOB4937 6228 6356 6202 005007 6356 6228
Min  Max Ave Emr  Libs i 208671 0.000114685 183977  146584e5 elaBoo  HD121370 5978 6099 60385 855509 G090 5978
i 210633 0000219602 968600 11773485 HD122563 HD122563 4566 4537 45765 14.8492 4587 4566
RA 163.006 0.000208774 132613  1.18083e5 HD106038 HD106038 5040 6121 60305 127086 6121 5040
77674 0. 7647 i 7 betvi H 7
DEC 177,674 0.000122991 176472  1.90828e etvir D102870 6083 6109 6096 18.3848 G0B3 6109
name i ¥ —sa -
teff 4 {i T
4 -
logg (@ @ O 0
feh 25 {‘1‘ -— +
vmag
Compare = +
Instead, you can make a plot of two params [
x: [weff =] Elip Log i i
y: [legg x| Flip Log 15 ]
Plot 1
4000 4501 5000 5501 6000 650
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VO services. Spectral stellar libraries

Stellar libraries: SVOCat

Stellar Spectral Libraries

CaT. Empirical Calibration of the Near-IR Ca II
Triplet

The project s dedicaled 1o the empirical calibration of the Ca Il
triplet and slellar population synthesis modeling. For this
purpose, we make use of a new stellar library of T06 stars in the
near-IR. spectral range (from 8348 A to 5020 A with a FWHM of
1.5 A) which spans a wide range of updaled atmospherc
parameters.

(More info)
L and T dwarfs (Chiu et al. 2006)

L and T dwarf data archive from Chiu et al 2006, Golmowski et
al. 2004 and Knapp et al. 2004

(More info)

3Ll

The objective of the STELIB Stellar Library is fo build an
homogeneous library of stellar spectra in the visible range (3200
to 9500A), inciuding stars of al spectral types, uminosity
classes and metalicity that can be observed from the ground
with the current instrumentation.

FGKM stellar Library, Yee et al. 2017

Precision Stellar Characterization of FGKM Stars using an
Empirical Spectral Library.

(More info)

MILES stellar library

The MILES stedlar library consist of <1000 stars spanning a
large range in almospheric parameters. The specira were
oblained al the 2.5m INT telescope and cover the range
3525-T500A at 2.50A (FWHM) speciral resolution.

(More info)

The NIRSPEC Brown Dwarf Spectroscopic
Survey. Low-ResolutionData. ==

The Brown Dwarf Spectroscopic Survey (BDSS) is designed to
study near-infrared moderate-to-high resolution spectra for a
large sample of low-mass stars and sub-stellar mass objects in
the M and newly defined L and T dwarf classes.

N T N e

The Gaia FGK Benchmark Stars are a common set of
calbration stars, covering different regions of the HR diagram
and spanning a wide range in metalicity. It is a homogeneous
library in the visual range (480-680 nm) of high resolution and
signal to nose rabio (S/N) spectra cofresponding to the 34
Benchmark Stars and 5 metal-poor candidates.

(More info)

SpeX Prism Library

This site is buid as a basis to provide Virtual Observatory
access to the published spectra in the SpeX Prism Library.

(More info)

UVES/VLT M subdwarfs

This ibrary presents UVESVLT high resolution spectra of three
late-K subdwarfs and 18 M subdwarfs. Qur atlas covers the
optical reglon from 64004 up fo the near infrared at B900A. We
show spectral detals of cool atmospheres at wvery high
resolution (R~40000).

"Based on data from the Spectra

rk of the JAU Comissi

Gaia-RIA Workshop. Barcelona. Feb 2020

(More info) (More info) (More info)
X-Shooter Spectral Library @ ereeeaens
The X-Shooter Spectral Library is a collection of 3000-25000 A
all steliar spectra observed at a resolving power of R = AJAA ~
10 000 with the medium-resolution spectrograph X-Shooter at
the Viery Large Telescope (VLT).
(More info)
If you use this service in your ressarch, please include the following acknowledgement in any resulting publications

VO. Enrique Solano



VO services. Spectral stellar libraries

Stellar libraries: SVOCat

-. The Gaia FGK Benchmark Stars

E,%
[ R | ok | Redusc) N

180 180 all results

Library of high resolution and high signal to nolse ratio stellar spectra.

Documentation : Coverage Map | Credits Help-desk

v Don't use coordinates as search criterion
] Hide additional search fields

g
:
-
-

105 data found.

RA DEC aStar (7)| Spectra (7)
(deg) (deg)

243.905289 -8.369441 16:15:37.27 -B:22:09.99 185co ESPaDONs
243905289 -8.369441 16:15:37.27 -8:22:09.99 185co HARPS
243905289 -8.369441 16:15:37.27 -8:22:09.99 185¢co NARVAL
316.724802 38.749440 21:06:53.95 38:44:57.99 61CygA ESPaDONS
316.724802 38.749440 21:06:53.95 38:44:57.99 61CygA NARVAL
316.730266 38.742056 21:06:55.26 38:44:3140 61Cygh NARVAL
316.730266 38.742056 21:06:55.26 38:44:3140 61CygB ESPaDONs
219.902058 -60.833993 14:39:36.49 -60:50:02.37  alfCenA UVES
219.902058 -60.833993 14:39:36.49 -60:50:02.37  alfCenA HARPS
219.902058 -60.833993 14:39:36.49 -60:50:02.37  alfCenA HARPS
219.896096 -60.837528 14:39:35.06 -60:50:15.10  alfCenB HARPS
45.569888 4.089739 03:02:16.77 04:05:23.06 alfCat UVES
45569888  4.089739 03:02:16.77 04:05:23.06 alfCet NARVAL
45,569888  4.089739 03:02:16.77 04:05:23.06 alfCet HARPS
68.980163 16.509302 04:35:55.24 16:30:33.49 alfTau UVES
68.980163 16.509302 04:35:55.24 16:30:33.49 alfTau NARVAL
68.080163 16.509302 04:35:55.24 16:30:33.49 alfTau HARPS
213915300 19.182409 14:15:39.67 19:10:56.67 Arcturus UVES
213915300 19.182409 14:15:39.67 19:10:56.67  Arcturus ATLAS
213.915300 19.182409 14:15:39.67 19:10:56.67 Arcturus HARPS
213.915300 19.182409 14:15:39.67 19:10:56.67  Arcturus NARVAL
213.915300 19.182409 14:15:39.67 19:10:56.67  Arcturus UVES.POP
T7A1 4081 _E5 £j00A8 179817 60 -EE-11:-A7 50 hatbra HARDS

Gaia-RIA Workshop. Barcelona. Feb 2020

x| | default verb.

LJ (Maximum Search Radius allowed: 180 degrees)

ESPaDOnS_189
HARPS.Archive_1|
NARVAL_1
ESPaDONS_61Cy
NARVAL_61
NARVAL_61
ESPaDONS_61Cy

ID: ESPaDONS_18Sco-1

Available links

UVES_alfCe
HARPS.Archive_al
HARPS.Archive_aifCe|
HARPS Archive_alfCe|
UVES_al
NARVAL_
HARPS.GBOG_;
UVES_
NARVAL_
HARPS.GBOG_,
UVES_Arctu
ATLAS. Ar
HARPS.Archive_An
NARVAL_Ar
UVES.POP_An
HADDES =AM

GBS original spectrum (vot) :

GBS original spectrum (ascii) :

GBS original spectrum (fits) :

GBS normalized spectrum (vot) :

GBS normalized spectrum (ascii) :

GBS normalized spectrum (fits) :

GBS original spectrum, resolution: 47.000 (vot) :
GBS original spectrum, resolution: 47,000 (ascii) :
GBS original spectrum, resolution: 47.000 (fits) :
GBS normalized spectrum, resolution: 47.000 (vot) :
GBS normalized spectrum, resolution: 47,000 (ascii) :
GBS normalized spectrum, resolution: 47.000 (fits) :
Reference :

Reference :

Reference :

Reference :

Reference :

Reference :

Reference :

VO. Enrique Solano

VOTable
ASCII
FITS
VOTable
ASCII
FITS
VOTable
ASCII
FITS
VOTable
ASCII
FITS
Heiter et al. 2015, A&A 582, A49.

Blanco-Cuaresma et al. 2014, A&A 566, A98.

Jofre et al. 2014, A&A 564, A133.
Jofre et al. 2015, A&A 582, A81
Hawkins et al. 2016, A&A 592, A70.
Jofre et al. 2016, ABA, 601, A38

Gaia Benchmark Stars web

(application/x-votable+xml)
(text/plain)

(application /fits)
(application/x-votable+xml)
(text/plain)

(application /fits)
(application/x-votable+xml)
(text/plain)

(application /fits)
(application/x-votable+xml)
(text/plain)

(application /fits)

(text/html)

(text/html)

(text/html)

(text/html)

(text/html)

(text/html)

(text/html)




Stellar libraries in the VO

ETEN Aladin v10.0

_".

File Edit View Search Tools

ADS Astronomy Abstract Service

gbs_ori_txt HARPS.Archive_muAra.txt [Read-Only] (ftmp/

- Find Similar Abstracts iwith default seitings below) Documents Help

+ Electronic fereed Journal Article (HTML)
QOpen
=} p— p

gbs_ori_txt_HARPS.Archive_muAra.txt ¥

51 #Column 3:
52 4860.0800

error

3182T7.8125 154.654083252

53
54
55
56
57
58
59

48006.018
4800.020
4800.030
4800.040
4800 .050
4800.060
4800.070
4800.080

32159.06640862
31911.0976562
31972.318355%4
31699.0839844
31396.8945312
31177.6816406
385600.79459219
29477.4394531

156.263687134
155.058792114
155.356262207
154.028579712
152.560241699
151.495056152
148.497543335
143.233428955

68

GBS original spectrum (vot)

GBS original spectrum (ascdii)

GBS original spectrum (fits)

GBS normalized spectrum (vot)

GBS normalized spectrum (ascii)

GBS normalized spectrum (fits)
& o= mEne] GBS original spectrum, resolution: 47,000 (vot)
o mum; GBS original spectrum, resolution: 47,000 (ascii) —
X GBS original spectrum, resolution: 47.000 (fits) 17 H H
GBS normalized spectrum, resolution: 47.000 (vot)
GBS normalized spectrum, resolution: 47.000 (ascii)
GBS normalized spectrum, resolution: 47.000 (fits)
Reference: Heiter et al. 2015, A&A 582, A9,
Reference: BElanco-Cuaresma et al. 2014, A&A 566, ASS.
Reference: Jofre et al. 2014, A&A 564, A133.
Reference: Jofre et al. 2015, A&A 582, AS1

d
D5/P/SDSSO/color o

z00m - e

# access_url]| |
n 1T [+ 14 150.2??444 +02 8069

T | 350.0857... 0.13]

23:20:20.58 +05:22:52.7
180° x 174.6°

exp. sort wiew

distributed under G

E
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Stellar libraries in the VO

O: Query VO for Spectr

File Options Resolver Interop Help

File Edit View Options Operations Interop Help

o, S Ere P B o Service selection options Search parameters
aPFLETE @B T B L Data Source Simple Query Optional Parameters
Global list of spectra Properties of current spectra % Observed data Theoret]||bieet: (aracvon e e | e (e _—
Wave Band
shert name . RA' 07:39:18119 Dec: +05:13:29 96
Fullname Radic Millimeter
Format Optical uv (|Radius:|1.0 MAXREC
Coordinates  Data Errors X-ray Gamma-ray ™ ||| gand i
Columns .
ags Time 7
~ e
Colour: M| Save Reset Query Format None v
v
N 00% |~ e Wavelength calibration Nore
SIVers Elux calibration None o Select all | | Deselect all | | Update
v short name ~ | title

Line tvpe: | polyline

<SERVER>7REQUEST=queryData&POS=114.82549583333333,5.2249888888888
Line width: | 1 |Style: line M ETS;{EST/SS EE{,"S‘?:S‘?VE QUerY 33505 I7E 20 0 16666066066666566 SEND QUERY
Point tvoe: [dor .~ ELODIEinterp _|Spectrum inte Query results
ELVE Extreme Litra Gaia Benchmarks
Erorbars: O[m)[1 ~|[1  ~ F/H Orders SS...|Flash/Heros S
FEROS SSAP__|FEROS Public Title Npoints | access_url access_format
Views of current spectra
Flash/Heros S... |Flash/Heros S 1 GBS original spectrum | 200000  http://svo2.cab.inta-csic.es/.. applicationfx-votable+xml.c
View Displayed FUSE Far Ultraviole 2| GBS original_spectrum (asci) | 200000 | httpy//svo2 cab.inta-csic.es/... | application/x-votable+xml:c
3| GBS original_spectrum (fits) | 208000 | http://svo2 cab.inta-csic.es/... | application/x-votable+xmlic
GALEX Galaxy Evolut 4| GBS normalized spectrum (v. 200000 | http://svo2.cab.inta-csic.es/... | application/x-votable+xml:c
GAUDIVO SSAP for GA 5| GBS normalized snectrum [ 200060 | httpV/fsva? cahinta-csic es/ | annlicationf-vatahle+xml:c
HESS High Energy S
HEAVENS @ |...[Mining the HE Display Display Download Download Deselect Deselect Datalink
Herschel SSAP |Herschel FSA selected all selected all table all Services
Select all Deselect all

Query regist.. | Add New Serv [E) save query results & Restore query results | @ Close

<ploto>

File Analysis Edit Options Graphics Help
22me ~NMADL AT A
Beetifi SPLATI1416399674325167 2 vt v r— ¥ tmits 8): sutomatc v Vehai
Wavelenath: 617574 - Fux (2080745 oy ]
Xscale: 1.0 v ik = Y scale: (1.0 v ik =
S ———————
s
1
|
\ If
2 N | | Rl e
5 il I f e
= Eile Analysis Edit Options Graphics Help
15 g5 o o 11
| 22meotMEXE~YATLMANI A
: Bt e v i iimits 61 sutomatie v Vehai
Wavelenath: [5456.62 tog Fux: 995126 tog & ekt
05 L L L Xscale: (1.0 v (& = Y scale: 1.0 v+ -
4300 s000 5200 s400 Se00 5200 000 200
Wasslengif angstem) Gsompsung s
1 T T
1 |
os 1
o8} |
07 | i ;
e ‘ |
2% ‘
0s
: ‘ \ ‘
o4
03
02
4500 5000 5200 5400 S600 5300 2000 G200 100 ea00
Wveléngth (angstromd
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Combining photometry and spectra

Extremely iron-poor stars and the Early Galaxy in the context of Gaia
Jonay |. Gonzdlez Hernandez, David S. Aguado, Carlos Allende-Prieto (I1AC)
Gaia, WEAVE, J-PAS and GTC

VOSA Filter's Models .Documents Other Services Mydata - Newsletter Uploads LogOut

Collection: [ sdss_opt.txt "I Spectrum: | sdss_opt.txt -] Go)] Upload new collection

This is the photometry calculated for this spectrum.

If you want to recalculate it for this spectrum and these or different filters, just Recalculate it.

Otherwise, you can also download these data as an ASCII file, a VOTable file, or generate a VOSA file with these data

Send table to SAMP Hub

Filter Flux sdss_opt. txt
AACIAAQ 23090 466495 | 1.210741e-16
2 32 2e—16 Spectrum
520899 8429813e-1 7 AAD
A A
. 1.5e-16 % carlh
7.815831e-17 e CFHT
6231817 s CTIO
5.643459-17 1e-16 e DENIS
’ e GCPD
1.279631e-16 ; 0 5e—16 ®  Gemini
2, e Generic
1.190051e-16 L ; e Geneva
A I {
35 5 0 - e INT
1.136076e-16_ Kepler
L - ® Misc
= —0.5e—-16
1.0337926-15 Sl . OAI
34 B e OSN
HAMBRA.F613W 8.844610e-17 —le-15 o Scorpio
= SLOAN
CAHAIRI IS A Ran R27TIMNIRa_17 =

Gaia-RIA Workshop. Barcelona. Feb 2020 VO. Enrique Solano



Combining photometry and spectra

N
Funded by I ‘

Filter Profile Service —

ory of Filter information for the WC A 8 BasOMnEIN

VO Service Browse Search News Help-Desk AuthlId: Passw: Login Register
| 2mass || aso || akarr || astrosat || eok || cana || cenr || coee || cTio || pemis || uciid || caa || caLex || cecro || Gemini |
| ceneric || ceneva || atc || Herschel || Hipparcos |[ HsT || 1acso || me || T || ras  |[1s0 |[we ]| swst || keck || kepler |
| kpno || Lascumbres || Lasila || LeT || Lco || Lick ]| Uverpool |[ LssT ]| McD || Misc || mko ][ mmT ][ Msx |[ naoc ][ wiRT ]
| noao || noT || oaF || oas || osao0 || osn || p2oo || palomar || PaN-STARRS || sao || scorpio || Skymapper || sLoan || soFia |
Special || Spitzer || sTeLLa |[ subaru || swirt || 7cs ][ o1 || tess || 110 || 7ne || mvo [ vt | 1vero [ ukrt [ varT |
| wrirsT || wHT [ wise || wivn [ xmm |

Gaia-RIA Workshop. Barcelona. Feb 2020 VO. Enrique Solano



ombining photometry and spectra

Paranal fitters: | FORS1 || Fors2 |[ Hawkl |[ 1saac || naco || omegacam || sPHERE |[ viMos || VISR |
Cinerio T [ dar Do x| Ve[ 20 0n) | b Faciy | istument | pescripion |
Paranal/VIS _filter 8790.1 8772.0 8157 9400 958.7 2264.1 Paranal WIRCAM WISTA Z filter (filter only)
Paranal/VISTA.Z 8807.3 B789.5 8163 9401 B889.5 2264.4 Paranal VIRCAM WISTA Z filter (full)
X
Paranal /VISTA.Z
Filter Description Mathematical properties
Filter ID (7) : Paranal/VISTA.Z Property Calculated Specified Unit
Description (?) : WISTA Z filker (full) hrmean (7) ¢ 8807.32 - (Angstrom)
Phot.System (?) ©  WISTA Aeen (?) ¢ 8786.67  -——- (Angstrom)
Detector Type (?) © Photon counter hagr (7 878053  —eceeee (Angstrom)
Band Mame (?):  Z Apeak (700 005000  —meee (Angstrom)
Obs. Faciity (7) - Paranal Apivat (7) 879320  ————- (Angstram)
Instrument (?) :  WIRCAM Rphot (7) : §708.99  —eee (Angstrom)
Comments (?) : Includes mirror, ccd QE and atmosphere model (1.0) Aenin () ¢ 816348  cooee (Angstrom)
Amax ()2 240091 ————- (Angstrom)
Wgr (7) 889,46 o (Angstrom)
FWHM (7) @ 97078 - (Angstrom)
Aglhy (7) 052 - 0
Transmission Calibration properties
Paranal /YISTR.Z Vega System
0.8 Property Specified Calculated Unit
Zero Point (?) ¢ 8.787e-10 (ergfcm2/s/a)
2264.42 (Iy)
& ZP Type (?) @ Pogson
PhotCal ID (?) : Paranal/VISTA.ZVega
tad—
AB System
0.2 Property Specified Calculated Unit
Zero Point (?) @ ———m- 1.409e-9 (ergfcm2/s/a)
------- 3631.00  (Iy)
! 30100 32100 00 a&luu aaluu su[w azen 9400 ZP Type (7) : Pogson
Wavelength (R) PhotCal ID (?) : Paranal/VISTA.Z/AB
Data file: ascii, vOTable
Reference for filter response: Paranal Instrumentation: VIRCAM ST System
Property Specified Calculated Unit
[y S T
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Combining photometry and spectra

Data count (LIMNEMOWMN)
— P . m oo

=
ca
T

=
[}
T

1 | 1 1 1 1 1 1 ! 1 1 1 1 ! 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 1 ! 1 1
4000 4500 5000 5500 000 5500 7000
Wavelength (Angstrom)
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Combining photometry and spectra

Collection: | bess.txt ~l Spectrum: (_bess.txt - Go

If you want to recalculate it for this spectrum and these or different filters, just Recalculate it.

Otherwise, you can also download these data as an ASCII file, a VOTable file, or generate a VOSA file with these dataPhotometry is rescaled so that:
Flux(TYCHO,/TYCHO.\/) = 0.000000000001113 erg/cmz/s/A

Send table to SAMP Hub

This is the photometry calculated for this spectrum.

Filter A Flux HR1%2056
= (OSN/Comet50.CN 386103 1.181880e-12
_OAJIPLUS.FO395 fiter | 3946.00 | 1.247897e-12 1:6e-12 SpeE U
" CAHA/ALHAMBRA F396W | 3948.62 | 1.246946e-12 D
_Scorpio/Comet.CN_3980 398547 | 1.252321e-12 e _ : 2“;
OSN/Comets0.C3_z1 405491 1.429349s-12 o [y Rat
OSNIComets0.C3 z2 | 407689 | 1.322953e-12 il 1 St 5 ;:n'::P
CAHA/ALHAMBRA FA2TW | 4230.27 1341522812 1.2e-12 o e
Y e . Moone of s
o . Scorpma’Comet CO o 4332 22_ = 1.104631e-12. _5 P SLOAN
_ Generic/BessellB 4360.00 | 1.299717e-12 - 1s-12 & Gl
_GCPDWHKLMNB i 7 1 ﬁ"'* § G
i Generic/Johnson.B B 1378, 12_ - 1.301704e-12 0.88—12 o % CFHT
_ OSN/CometS0.Cont4430 442859 1.380708e-12 i Seons
) Scorpmeomet Cont 44(0 i 7 » e CTIO
(CAHAJ/ALHAVBRA. F458W 0.6e—12 s Geneva
_Misc/APASS.sdss_g - 464042 1.251096¢-12 e INT
. _ SLOAN/SDSS.g. 464042 1.251096e-12 Subaru
_ Generic/Stromgren.b 466326 1.307086e-12. oAeT 4000 4500 5000 5500 6000 6500 7000
|'\|'\I’"J’|'\|'\I""| BT (sl ﬂﬂﬂ:‘ QQ 1 A TNA 1T
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Tools: Clusterix

Machine learning and Gaia DR2, on the hunt for open clusters
A. Castro-Ginard, C. Jordi and X. Luri (ICCUB)

Gaia-RIA Workshop. Barcelona. Feb 2020 VO. Enrique Solano



Tools: Clusterix

® Clusterix 2.0 ®

counter me bugs or experience some changes as we are constantly adjusting
ng the application.

, submit feedback or report a bug, please contact us

This is a beta version. Clusterix is still in development which mean
and impro

If you want to know more about the proj

Clusterix 2.0 is an interactive web-based application to calculate the grouping probability of a list of objects using proper motions and the non parametric method
proposed by Cabrera-Cano & Alfaro (1990) and described in Galadi-Enriquez et al. (1998). It also allows the possibility of gathering physical parameters (parallaxes, radial
velocities, proper motions,...) from Vizier and estimating effective temperatures, surface gravities and metallicities using VOSA.

For more information visit the following link

Step 1/3: Information gathering (coordinates and physical parameters)

Search by Id Search by Coordinates
ID [M67 RAJ2000(deg),DE]2000(deg)
Radius 5 deg v (

Catalogue | GAIA/DR2 v Radius' arcmin v

YO -Filter? Catalogue | GAIA/DR2 v

YQ Filter?
Magnitude limits (min/max)

| Sl Cavalb= |19 Magnitude limits (min/max)
| =| G v |=

v |

Search

Search in Webda ? Search by file?

e Browse... Mo file selected.

Gaia-RIA Workshop. Barcelona. Feb 2020 VO. Enrique Solano



Tools: Clusterix

Step 2/3: Region selection

Cluster info: M67 300 arcmin GAIADR2

Selection of the "cluster+field" and "only
field" regions

Click Drawing Info button if you need help on how to make the
region selection

Area definition: '®'Cluster+Field " /'Void ''Field

- \
If\Clear )

Cluster+field area
0.7853981633974483

Cluster+field:
[132.85,11.81,0.5;
Woid: Void area
[132.85,11.81,2.0 25.635396053292713
bnly field:

[132.85.11.81.3.7;

Field area
16.587600210954113

Membership determination parameters

Maximum p: Maximum p err:

" Proper motion limits (mas/yr)

[15.0 [10.0
\
5
[ Magnitude range' = mag. = |
.
" Smooth param (mas/yr) (?):
‘ !0.6044982903089557
“
Fine tuning values
| ‘ y threshold (?): |9.0

Gaia-RIA Workshop. Barcelona. Feb 2020

® Clusterix 2.0 ®

Cluster size provided by
Simbad:

Majaxis=25.0 arcmin
Minaxis=25.0 arcrmin

Matrix size ?
*/ Normal ' High precision
Total number of stars: 144885
Number of stars in the "cluster+field" region: 2500
Number of stars in the "field" region: 30197
Field sample size’ 30187

J2000 v |06 51 17.965 +11 47 59.47

e,
{ Drawing info |

VO. Enrique Solano



Tools: Clusterix

Only Field frequency function Cluster+field frequency function

PmRA i)

Kinematic probability

pmRA: 8.1
pmDEC:14.7
14 prob: 0

prob
02

M DEC nasyy

|IBB7 expected candidates

Gaia-RIA Workshop. Barcelona. Feb 2020 VO. Enrique Solano



Tools: Clusterix

FIELD BOUNDARIES:
132.85,11.81,3.7;

VOID BOUNDARIES:
132.85,11.81,2.9;

NUM STARS: 178748

EXPECTED NUMEER OF MEMBERS: 1EB7

For Weshda clusters, STAR_NO is the merges of the Data scurce reference and the star nuwber: Ref_Star

Region values: F = star was inside a "only field" region
C = star was inside a "cluster+field" region

W oW oW W W W W W W W W W W W W™ T

V - star was outside the selected regions

Highest probability results sample (only 50 first shown) .

##STAR_ N RAJZ000 DECJZ000 pmRA epmRA PMDEC epmDEC Pll =Pll BP eBP RP eRP G e RV =RV PROE Region

o

117145 13Z.8091 11.78714 -11.199 0.29 -Z.878 0.213 1.2468 0.1719 18.7464 0.0199 16. 8367 0.0071 17.8448 0.0019 Mal Man 0.91168 @
as 2

117550 132.8590 11.89776 -11.00Z2 0.069 -2.881 M, W5 1.15789 0.0398 10.7649 7.0E-4 9.5266 6.0E-4 10.20Z24 Z.0E-4 34.29 o.3 0.911a8 =

118735 132.3463 12.0268583 -10.97 0.068 -2.964 0.0486 1.15689 0. 0383 15. 38885 0.0015 14.4336 0.001Z 14.9928 3.0E-4 Nal MNal 0.911a8 v

117490 132.8272 11.82Z83 -11.148 0.07z2 -2.819 0.052 1.1&85 0.0444 12.8231 9.0E-4 12.0311 7.0E-4 1%, 505 Z.0E-4 Nal NalN 0.91168 =

117659 13Z.8974 11.96569 -11.097 0.087 -3.008 0.044 1.1489 0.04Z2 13.0064 0.001Z 1Z.0803 0.001 1Z. 6197 2.0E-4 34.78 1.08 0.9116&8 @

117055 13Z.7211 11.66728 -10.91 0.045 -3.003 0.031 1.1089 0.0259 13.8341 9.0E-4 13.08 8.0E-4 13.5344 2.0E-4 Mal Nal 0.9116&8 @
04

117132 13Z.8200 11.7&157 -11.149 0.051 -Z.85 0.035 1.1073 0.0303 14.3493 0.001Z 13.4483 0.0011 13.9798 3.0E-4 Mal Nal 0.9116&8 @
=i 2

119601 133.5440 12.27711 -11.067 0.075 —2. 881 0.05 1.0541 0.0458 14.8713 0.0015 13,0057 0.0013 14.5116 Z.0E-4 Nal JES 0.91168 v
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Tools: Clusterix
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Tools: Clusterix

Clusterix 2.0

Step 3/3. Determination of membership probabilities

Send to VO tools Save as text I

VO theoretic: - VOSA Filters © Models Documents

N
v 4 O’—--——f %" VO SED Analyzer

- %

DEC D (pc) Model A, Tex logg Meta. more
L\ETER 132027692 1057096 BB0.196 Kurucz - 6250 5 0

Other Services

X2

1937e40 7.081e22 059

My Fobs/Ftot
4 760e+1 6.492e-22 057

Aogies 10931766 91831 Kuez - 6760 5 0 - 7BSel 7ille22 057 1137ed 1781 1212 SynSpec

5312e-1 6.653e-22 058
8.322e-1  7.014e-22 058

16088 :1:32.498168 10931766 921531 Kurucz 5750 & 0
UITALR 132951477 11302158 675569 Kuucz - 5750 & 0 :
LAERNN 1253038 11 R4GTe BEYBAN umpe oo A0S0 4 0 ae
ATF2U B 131872333 11.478723 868712 Kurucz — 5500 4 0
15679
Kurucz ODFNEW /NOVER models, Teff:6250, logg:5, Meta.:0
1=-14 E:: :' '_‘_;
=15 o k! ~a
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4 "
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E 3
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B 117 =
= 3
é 3
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.
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Ob served
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Fitted

Upper Limit
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Flux (erg/em2/s/A)

Lbo'Lsun
1.295e+0
1.137e+0

T8793e1 90532

Gather photometry for cluster members (in VOSA format)

My data « Newsletter Uploads

nt no. 606740

Alpoi/lsun  Mrt/Miot  Data VOtables
1.127e1 12112 Syn.Spec
1.718e-1 12112 Syn.Spec.
1.106e-1 1212 Syn.Spec

1527e1 1212 Syn.Spec. _

1212 SynSpec. |

16088

Kurucz ODFNEW /NOVER models, Teff:5750, logg:5, Meta.:0

le-16

Observed

Jsigma

—e— Model

$

Fitted
Upper Limit
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Tools: Clusterix

of the
ROYAL ASTRONOMICAL SOCIETY

MNRAS 492, 5811-5843 (2020) doi:10.1093/mnras/stz3610

Clusterix 2.0: a virtual observatory tool to estimate cluster
membership probability

L. Balaguer-Nufiez “,'* M. Lépez del Fresno,? E. Solano,? D. Galadi-Enriquez,?
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*Departament of Theoretical Physics and Astrophysics, Marsaryk University, Bmo, Czech Republic
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Gala alerts

Cataclysmic Variables

o T STILTS
2 - *"“\\‘ )
N

» Halpha emission due to accretion.

Credits: STSCi 4

“  CVlocus

* Close bhinaries (WD+Main Seq) o e
- composite SEDs. . e

« Well defined locus in the HR diagram. _—
VO Spectrum Services (VO: SSAP) e
‘ Services | Results
| 6| 19
‘ Service name ‘ Results
IDFBS SSAP \ 2
IFUSE \ 1
[LAMOST DR2 SSAP | 3 Halpha
[LAMOST DR3 SSAP | 6 emission
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Gaia alerts

(VO: ConeSearch)
Koester WD mod Teff-Bi £E Koester, Teff. 9500, logz: 9.5 BT-Settl-CIFIST, Teff 2600, logg: 5, Meta. O AvD
Y g 3 Y i
6 . x: ' 1e-18 1' e L 1
.: - 4 - 2 .-—:'%1 - ”
P | R : ... |
g vy ; . If excess 3
2 vy ! ' — 2-body fitting =_j] .
- o2 1
_ 7
il R FTTT] ) T v T T ETI] — :{"'Hrnl + —TTTTTT]
Wavelen gth (&) (A)
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Tools: VO-Science

A white dwarf catalogue from Gaia-DR2 and the
Virtual Observatory

FM Jiménez-Esteban ™, S Torres, A Rebassa-Mansergas, G Skorobogatov, E Solano,
C Cantero, C Rodrigo

Monthly Notices of the Royal Astronomical Society, Volume 480, Issue 4, November 2018,
Pages 4505-4518, https://doi.org/10.1093/mnras/sty2120
Published: 06 August 2018 Article history v

A complete catalogue of WDs at < 100 pc.

Random Forest identification of the thin disc, thick
disc, and halo Gaia-DR2 white dwarf population

S Torres &, C Cantero, ARebassa-Mansergas, G Skorobogatov, F M Jiménez-Esteban,

E Solano

Monthly Notices of the Royal Astronomical Society, Volume 485, Issue 4, June 2019, Pages
5573-5589, https://doi.org/10.1093/mnras/stz814
Published: 20March 2019 Article history »
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Tools: VO-Science

Infrared-excess white dwarfs in the Gaia 100 pc

sample
ARebassa-Mansergas 3, E Solano, S Xu (&%), C Rodrigo, F M Jiménez-Esteban,
STorres

Monthly Notices of the Royal Astronomical Society, Volume 489, Issue 3, November 2019,
Pages 3990-4000, https://doi.org/10.1093/mnras/stz2423 i 8

Published: 02 September 2019 Article history »
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* VO-compliant archives for your data collections
» Stellar libraries

VO services

* Specphot
* Filter Profile Service

VO tools

* Clusterix
* VOSA

 Alerts / Transients

* VO science / collaborations esm@cab.inta-csic.es
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