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1 INTRODUCTION

The report D6.1 present our current census and analysis of exoplanet catalogue and virtual observatory
tools that offer potential benefits for building a Knowledge server including:

¢ Access to science products.

e Access to exoplanet datasets.

¢ Access to analysing tools.

e Retrieval of data produced by the Exoplanets-A.

This census and the conclusions might evolve over the next six months that will be used for defining the
Knowledge server architecture.

For this purpose, the current online catalogues have been reviewed and summarised in one page format
each. Catalogues were searched on the Web through Google and specific keywords as well as based on
our actual knowledge. The census was compared to the catalogues listed in the paper “Exoplanet
Catalogues” (by J. Christiansen, in Handbook of Exoplanets, 2018 - https://arxiv.org/abs/1803.11158 ) for
completeness. Two specific transit and habitable exoplanet catalogues were added following this
comparison. “VO tools of interest” census follows the same process and was based on INTA knowledge.

As an introductory work, two “citizen science” projects are described as potential source of imagination
for the public outreach part of our project.

2 APPLICABLE DOCUMENTS (AD)

AD-1 ExoplANETS-A Grant Agreement N° 776403

AD-2 ExoplANETS-A Consortium Agreement Version 3, 2017-12-22; DRF 0647_X30423

3 REFERENCE DOCUMENTS (RD)
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4 EXOPLANET ONLINE CATALOGUES AND CITIZEN SCIENCE PROJECTS

4.1 THE EXTRASOLAR PLANET ENCYCLOPEDIA

URL http://exoplanet.eu

Description This is the European catalogue of exoplanets. It is available in several languages. It
provides a database of all exoplanets (candidates and confirmed) as well as graphic
interface to build scientific plots. Historically developed by Observatoire de Paris and
Jean Schneider, it is today supported by IVOA and follows Virtual Observatory
standard. The Encyclopedia of Extrasolar Planets offers an interface to transfer data
directly to Virtual Observatory plotting and analysis tools such as TOPCAT or Aladin.
The Encyclopedia can be queried using various VO protocols.

What is of The availability of a complete database that can be exported in standard format
interest for within our knowledge server.
WP6

Screen shots SEIIE ™ = Eme

Home Al Catalogs Diagrams Bibliography Research Meetings Other Sites VO

Diagrams: scatter plot Histogram plot —
exdplanet.eu, 2018-06-08 IF8 ? X axis

5
&
s 1

Orbital Period (day)
§ =
T

?
&
P

i

Set grid

A~ Manual Pan/Zoom
Set labels
Selection mode

Planet Table
Swap Interface

Planetary Mass (Mjup)

Page s



HORIZON 2020

Ref : WP6-D6.1
ExoplANETS-A Current Catalogs Issue : 1

GA 776403 Date : 29/06/2018

4.2 NASA EXOPLANET ARCHIVE

URL
Description
What is of

interest for
WP6

Screen shots

https://exoplanetarchive.ipac.caltech.edu

The NASA Exoplanet Archive is an online astronomical exoplanet and stellar catalog
and data service that collates and cross-correlates astronomical data and information
on exoplanets and their host stars, and provides tools to work with these data. The
archive is dedicated to collecting and serving important public data sets involved in
the search for and characterization of extrasolar planets and their host stars. These
data include stellar parameters (such as positions, magnitudes, and temperatures),
exoplanet parameters (such as masses and orbital parameters) and
discovery/characterization data (such as published radial velocity curves, photometric
light curves, images, and spectra). Operated by Caltech (IPAC), Nasa Exoplanet
Archive is the official exoplanet database supported by US institutions. In particular, it
offers an access to Kepler database.

Access to Kepler database as well as host stars parameters.

NASA EXOPLANET ARCHIVE

A SERVICE OF NASA EXOPLANET SCIENCE INSTITUTE

Home About Us Data Tools Support

d Planets Multi-Planet Systems
8 54 614 12018 2
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Explore the Archive
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4.3 THE EXOPLANET DATA EXPLORER

URL http://exoplanets.org

Description The Exoplanet Data Explorer is an interactive table and plotter for exploring and
displaying data from the Exoplanet Orbit Database. The Exoplanet Orbit Database is
a carefully constructed compilation of quality, spectroscopic orbital parameters of
exoplanets orbiting normal stars from the peer-reviewed literature, and updates the
Catalog of nearby exoplanets. It is supported by US institutions, but not clearly still
maintained at this date. It seems to only publish confirmed exoplanets in peer-
reviewed papers. Then 2900 confirmed exoplanets instead of 3700 in other sites.

What is of The plotinterface is easy to use. The methodology has been published.

interest for
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4.4 OPEN EXOPLANET CATALOGUE

URL http://www.openexoplanetcatalogue.com

Description The Open Exoplanet Catalogue is a catalogue of all discovered extra-solar planets. It is
a new kind of astronomical database. It is decentralized and completely open. This
website is just a front end that displays the database in a browser. The actual
database is stored in a distributed version control system. There are multiple ways to
download the entire database if you want to dive deeper. As a starting point, visit
the main repository of the Open Exoplanet Catalogue on github. The website itself is
also open source and hosted over at github.

What is of An open source database of all discovered extrasolar planets. iPhone APP. Python
interest for scripts published here : https://github.com/OpenExoplanetCatalogue/oec_plots
WP6

6D 58
Screen shots e 2 Histograms
b ue This page is currently under development. It uses the d3 javascript library to render histograms directly in your browser.
All extrasolar planets Options

Habitable zone planets =t Temperature (K]
Logarithmic scale
Planets in binary

systems v Automatic range
range = [ 1022 , M2 1
Plots Number of bins: 20
y-Axis Logarithmic scale
Correlations plots Filter (inclusive) = Transiting planets
Histograms v Radial velocity planets

¥ Microlensing planets
Python scripts
for offline use v Directly imaged planets
v Planets found by pulsar timing
) Planets found by other methods

Export Save plot as png file

Other

Ph Applicat
HOnoSppecation The plot updates automatically when the above parameters are changed

About

Number of planets.

Temperature [K]

) Data download

The data presented in this plot is taken from the Open Exoplanet Catalogue. All information on this page |sd\reclly generated from the XML files in the
catalogue. If you are mleres(ed in how, look at the source code Vou can download the entire catalogue on github. You can also find ASCII tables of the same
catalogue in a s ate r tory. Some information, especially in the case of a binary system cannot be easuy represented in an ASCII table. You are therefore
encouraged to use 1he ongmal XML files provided by the Open Exoplanet Catalogue.

Page 8



Ref : WP6-D6.1
HORIZON 2020 ExoplANETS-A Current Catalogs Issue: 1

GA 776403 Date : 29/06/2018

o

4.5 TEPCAT : CATALOGUE OF THE PHYSICAL PROPERTIES OF TRANSITING PLANETARY SYSTEMS

URL http://www.astro.keele.ac.uk/jkt/tepcat/

Description TEPCat is a catalogue of the physical properties of the known transiting extrasolar
planet and brown dwarf systems. All parts of the catalogue are available as HTML
tables, with and without errorbars, and machine-readable ASCII and CSV files for
detailed analysis. Most of the numbers are a careful compilation of literature results,
and the remainder come from the Homogeneous Studies of Transiting Extrasolar
Planets papers.

What is of This catalogue provides an homogenous re-analysis of many transiting exoplanets.
interest for
WP6

Screen shots TEPCat: catalogue of the physical properties of transiting planetary systems

TEPCat is a catalogue of the physical properties of the known transiting extrasolar planet and brown dwarf systems. All parts of the catalogue are available
as HTML tables, with and without errorbars, and machine-readable ASCII and CSYV files for detailed analysis. Most of the numbers are a careful compilation
of literature results, and the remainder come from my Homogeneous Studies of Transiting Extrasolar Planets papers.

Part 1 is a critical compilation of the physical properties of the known transiting planets. | include results from refereed journal papers and from the arXiv preprint server.
Results from my Homogeneous studies papers are given where appropriate.

The known transiting planets are split into two groups: well-studied and little-studied. The little-studied planets are those which have been analysed together in bulk rather
than individually in detail. This category currently includes only Kepler planets analysed using the transit-timing variation method and without multiple radial-velocity
measurements.

html (no html (with

Well-studied transiting planets: errorbars) errorbars) ascii table csv file
Little-studied transiting planets: e'::;"rlb('";) ::r"‘;"g::':; ascii table csv file

Part 2 is a summation of the results of my series of papers on the Homogeneous studies of transiting extrasolar planets. | include results from photometric and spectroscopic
analysis (the first table), as well as final physical properties for each object (the second table). Separate statistical and systematic errorbars are given for those quantities
which are calculated using theoretical stellar models.

Homogeneous Studies html (no html (with

measured quantities: errorbars) errorbars) ascii table csv file
Homogeneous Studies html (no html (with

physical properties: errorbars) errorbars) ascli table csv file

Part 3: is for planning observations. | provide a table of basic observable quantities of transiting planetary systems which are useful for planning follow-up observations: sky
position, V-band apparent magnitude, transit depth and duration, and the most recent orbital ephemerides. The known transiting planets are again split into two groups: well-
studied (TEP and BD) and little-studied (KTEP).

html (well-studied)

For planning observations: html (little-studied) ascii csv

Part 4: s a catalogue of s of the orbital ities of transiting planetary systems. Usually only the sky-projected orbital obliquity is observed. These quantities
are useful in understanding the formation and dynamical evolution of planetary systems.

Orbital obliquity catalogue: html ascii csv
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4.6 PLANETARY HABITABLE LABORATORY

URL

Description

What is of
interest for
WP6

Screen shots

http://phl.upr.edu

The Planetary Habitability Laboratory (PHL) is a research and education laboratory
dedicated to studies of the habitability of Earth, the Solar System, and
exoplanets. Check the projects link for more details about the scientific
projects. There are also links to scientific and educational
materials, data and software tools related to planetary science and astrobiology that
might be of interest to scientists, students, and the general public. The PHL is
managed by the University of Puerto Rico at Arecibo.

It focuses on habitable planets and provides very useful charts.

phl.upr.edu

Planetary Habitability%L;f*'Bratory

University of Puerto Rico at Arecibo

.
—
MAPPING THE HABITABLE UNIVERSE

Content

Home

Potentially Habitable Exoplanets

LabNotes . .
Press Releases Ranked by Distance from Earth (light years) _
In the News f
Outreach i A . <

Media
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Data
Opportunities
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Astrobiology Centers
Image Credit: PHL @ UPR Arecibo
NASA Astrobiology
ACA (Australia) The Habitable Exoplanets Catalog (HEC) is an online database of potentially habitable worlds discoveries for scientists, educators, and
CAB (Spain) the general public. The catalog identifies, classifies, and compares exoplanets of interest for the search for life in the universe. There
IA (Colombia) is no guarantee that any of these worlds are habitable since we know very little of them now. The catalog is maintained by the
REDESPA (Spain) Planetary Habitability Laboratory @ UPR Arecibo and is updated as new data is available.

Exoplanets Links ENTER THE HABITABLE EXOPLANETS CATALOG

Planet Quest

NASA EEP » a stabl, &

NExScl Habitable Exoplanets Catalog « Habitable Exoplanets Catalogue « Catalogue des « Catalogo de E

Exoplanets Enciclopedia Habitables « Karanor O6uraembix Ixk3onnaxer « Katalog der Bewohnbaren Exoplaneten « Catalogo de Exoplanetas Habitaveis « Catalogo
Exoplanet Data Explorer dei Pianeti Extrasolari Abitabili « Katalog Mieszkalnej Egzoplanet « Catalogus van de Bewoonbare Exoplaneten « EEXBRI EDH S
NStED 07 « Katalog av Beboelig Exop! « Katalog Oby: ych Exoplanet « Catalog Asuttava Eksoplaneettojen « REIAERIMTE
« Katalog af Beboelige Exoplaneter » . Jl Lua,all SIS £ X « T§3 AT n’sﬁﬁa « Cataleg de Exoplanetes Habitables « KatdaAoyog
. . TWV KAToIKAoIpwY eEwMAavnt@v « Archivo Habitabilis Planetarum « HF 42 F1HZ 0 o 5<ia oyl 51 SJGIK «
Astrobiology Seminars Sastarsim Rusey Kifkey

NAI Seminar Series
STSci Webcasts

SETI Colloquium
Stanford Astrobiology
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4.7 HABITABLE ZONE GALLERY

URL http://www.hzgallery.org/

Description This site is dedicated to tracking the orbits of exoplanets in relation to their Habitable
Zones. It is based upon the work of Stephen Kane & Dawn Gelino on the topic of
Habitable Zones, particularly for planets in eccentric orbits.

What is of For planets with a complete or- bital solution, the catalogue calculates both the
interest for conservative and optimistic habitable zones for the host star, based on Kane & Gelino
WP6 (2012), and the percentage of the planet’s orbit that it spends within those zones.

Screen shots

Habitable Zone Gallery

Home Plots Table Gallery Movies About Links

The below two figures indicate known exoplanets which enter their optimistic Habitable Zones. The size of the
points linearly increases with the percentage of time spent within the Habitable Zone. The plots show the mass of
the planet (left) and orbital eccentricity (right) versus the orbital period. Click on the images to view the animated

versions, which show how our knowledge of Habitable Zone planets has increased with time.
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The below two figures show the dependence of effective stellar flux received by the planet on stellar mass (left)

and planet radius (right). The green points are those planets which spend more than 50% of their orbital phase

within the optimistic Habitable Zone. Red and blue points are planets interior and exterior to the Habitable Zone
respectively. The dashed crosshairs show the location of Earth. Click the images to view the larger versions.
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The below figures show a Hertzsprung-Russell (H-R) diagram (left) and a histogram of the discovery rate (right).
The green represents planets which spend more than 50% of their orbital phase within the optimistic Habitable
Zone. Red and blue represent planets interior and exterior to the Habitable Zone respectively. The dashed
crosshairs in the H-R diagram show the location of the Sun. Click the images to view the larger versions.
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4.8 PLANET HUNTERS

URL

Description

What is of
interest for
WP6

Screen shots

https://www.planethunters.org

On December 16, 2010, the Zooniverse launched the original Planet Hunters to enlist
the public's help to search data from the NASA's Kepler spacecraft for the
characteristic drop in light due to an orbiting extrasolar planets (exoplanets) crossing
in front of their parent stars. Back then we didn't know what we would find. The
project was a gamble on the ability of human pattern recognition to beat machines
just occasionally and spot the telltale dip from a transiting planet that was missed by
automated routines looking for repeating patterns. It may have been the case that no
new planets were discovered and that computers had the job down to a fine art. The
gamble paid off. The original Planet Hunters project discovered a bounty of unknown
planet candidates and several confirmed planets, resulting from the efforts of nearly
300,000 volunteers worldwide. You can learn more about the discoveries and scientific
results from the first iteration of Planet Hunters with our list of published papers and

the project blog.

It demonstrates how general public could be included in a “citizen science” effort.

PLANET HUNTERS Classify

Do you see a transit?
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4.9 EVE ONLINE — PROJECT DISCOVERY

URL https://www.eveonline.com/discovery/

https://www.eveonline.com/article/exoplanets-the-next-phase-of-project-discovery

Description Project Discovery is the citizen science initiative launched as a collaboration between
independent games developer CCP Games, Massive Multiplayer Online Science (MMQOS)
and Reykjavik University. Its aim is to use EVE Online’s famously dedicated community
to aid in scientific research. The pilots of EVE Online have the opportunity to search for
real life exoplanets from within EVE's virtual universe. By playing Project Discovery,
they will directly contribute to science. Players will achieve higher ranks through their
efforts as well as receiving unique in-game rewards, PLEX and ISK (in-game currency).

What is of It demonstrates how massive online game can be used to trigger “citizen science”.
interest for
WP6

Screen ShOtS EVE ARTICLES UPDATES COMMUNITY SUPPORT ADD GAME TIME PLAY FOR FREE

IHE HARUUURE SUIENLE

One of the most fruitful methods we have of finding exoplanets is transit photometry.

This method uses long term measurements of the luminosity - or brightness - of a star. With
these measurements, we can note systematic changes in apparent luminosity of the star
which allows us to track celestial bodies in its orbit

This is where you guys start doing science!

Pilots will be presented with light curves that belong to any one of the 160,000 stars that the
CoRoT telescope is monitoring, and will be tasked with identifying transitional planets -
planets that are passing between the star and Earth - by highlight drops in the star's
luminosity.

To do this, pilots will be equipped with in game tools to filter out variations in the star's
luminosity that do not resemble transiting events, as well as a tool to confirm that these
transits are regular and periodic.

When our pilots have reached a consensus, the data will be transmitted to scientists from the
University of Geneva, who will then study the results and confirm your findings.

DOING SCIENCE!
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5 VIRTUAL OBSERVATORY TOOLS OF INTEREST FOR THE PROJECT

5.1 EURO-VO AND IVOA

URL

Description

What is
interest
WP6

Screen shots

of
for

http://www.euro-vo.org

http://www.ivoa.net

The Virtual Observatory is an international astronomical community-based initiative.
It aims to allow global electronic access to the available astronomical data archives
of space and ground-based observatories and other sky survey databases. EURO-
VO aims at deploying an operational VO in Europe. It supports the utilization of VO
tools and services by the scientific community, technology take-up and VO compliant
resource provision, and building of the technical infrastructure. The International
Virtual Observatory Alliance (IVOA) was formed in June 2002 with a mission to
"facilitate the international coordination and collaboration necessary for the
development and deployment of the tools, systems and organizational structures
necessary to enable the international utilization of astronomical archives as an
integrated and interoperating virtual observatory." The IVOA now comprises 20 VO
programs from Argentina, Armenia, Australia, Brazil, Canada, Chile, China, Europe,
France, Germany, Hungary, India, Italy, Japan, Russia, South Africa, Spain, Ukraine,
the United Kingdom, and the United States and an inter-governmental organization
(ESA).

The work of the IVOA focuses on the development of standards. Working Groups are
constituted with cross-project membership in those areas where key interoperability
standards and technologies have to be defined and agreed upon. The Working
Groups develop standards using a process modeled after the World Wide Web
Consortium, in which Working Drafts progress to Proposed Recommendations and
finally to Recommendations. Recommendations are ultimately endorsed by the
Virtual Observatory Working Group of Commission 5 (Astronomical Data) of the
International Astronomical Union. The IVOA also has Interest Groups that discuss
experiences using VO technologies and provide feedback to the Working Groups.

Home Astronomers Deployers Members About

INTERNATIONAL VIRTUAL
OBSERVATORY ALLIANCE

Documents & Standards

Page 14



HORIZON 2020

Ref : WP6-D6.1
ExoplANETS-A Current Catalogs Issue : 1

GA 776403 Date : 29/06/2018

5.2 VOSA (VIRTUAL OBSERVATORY SED ANALYZER)

URL

Description

What is
interest
WP6

Screen shots

of
for

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

VOSA is a tool maintained by the Spanish Virtual Observatory. In operation since
2008, VOSA is designed to estimate physical parameters (effective temperatures,
radii, masses, ages,...) of thousands of stellar objects at a time, from the
comparison between the photometric Spectral Energy Distribution and different
collections of theoretical models. VOSA is a robust and well-tested tool as
demonstrated by the fact that, since 2012, almost 1500 users have analyzed more
than 3 700 000 objects and have publised almost 100 refereed papers making use of
VOSA.

VOSA is a fundamental tool for massive estimation of physical parameters (in
particular effective temperatures and radii) of star hosting planets.

Login

Register

VOSA (VO Sed Analyzer) is a tool designed to perform the following tasks in an automatic manner:

Read User photometry-tables.
Query several photometrical catalogs accessible through VO services (increases the wavelength coverage of the
data to be analyzed)
Query VO-compliant theoretical models (spectra) and calculate their synthetic photometry,
i

ma
Generate a Hertzsprung-Russel diagram with the estimated parameters,
Provide an estimation of the mass and age of each source kA

(Take a look to the VOSA Help)

You need a username and password to use the application beca eps a number of files and database entriss with
your results and we need to be able to identify which results bel 2ach user so that you can recover them in future
sessions. If you don't have a username and password yet, please 2 to register.

Acknowledging VOSA in publications:
Please include the following in any published material that makes use of VOSA:

This publication makes use of VOSA, developed under the Spanish Virtual
Observatory project supported from the Spanish MICINN through grant
AyA2011-24052.

Referencing VOSA in publications:
If your research bensfits from the use of VOSA, we would appraciate if you could include the
follawing reference in your publication:

Bayo, A., Rodrigo, C., Barrado y Wavascués, D., Solano, E., Gutiérrez, R., Morales-
Calderdn, M., Allard, £. 2008, A&A 492,278

Other services used in VOSA
VOSA uses some external services and theoretical models that you might want to cite or
acknowledge if your science benefits from the use of this tool

See the complets cradits page
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5.3 FILTER PROFILE SERVICE

URL
Description
What is of

interest for
WP6

Screen shots

http://svo2.cab.inta-csic.es/theory/fps/

The Filter Profile Service is a service maintained at the Spanish Virtual Observatory
that provides standardized information, including transmission curves and calibration,
for more than 4000 astronomical filters. The service is designed to be compliant to
the Virtual Observatory Photometry Data Model and all the information is provided
both as a web portal and VO services so that other services and applications can
access the relevant properties of a filter in a simple way.

With the advent of large area photometric surveys, many astronomical studies are
taking an increasingly multi-wavelength approach. The efficient combination of
photometric data coming from different sources requires this information be described
and characterized detailed enough to allow for the conversion to compatible flux
density and spectral energy units. This is done by the Filter Profile Service in a
seamless way for the user.

Filter Profile Service

A repository of Filter infarmation for the VO

VO Service Browse Search News Help-Desk Authld: Passw: Login | Register
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5.4 TOPCAT

URL

Description

What is of
interest for
WP6

Screen shots

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

TOPCAT is an interactive graphical viewer and editor for tabular data. Its aim is to
provide most of the facilities that astronomers need for analysis and manipulation of
tables. It understands a number of different astronomically important formats
(including FITS, VOTable and CDF). It offers a variety of ways to view and analyse
tables, including facilities for sophisticated interactive 1-, 2-, 3- and higher-
dimensional visualisation, calculating statistics and joining tables using flexible
matching algorithms.

TOPCAT is written in pure Java and available under the GNU General Public Licence,
though some of the library code is LGPL. Its underlying table processing facilities are
provided by the related packages STIL and STILTS. TOPCAT is a flexible and very
powerful tool able to efficiently manage large datasets (millions of rows/hundreds of
columns),

TOPCAT

Tool for OPerations on Catalogues And Tables

Does what you want with tables

Latest (see Version History for details)

Version 4.5-1 rel d?7 ber 201

Bugfix: Avoid metadata bloat bug introduced at v4.5
Atv4.5, a bug was introduced that adds lots of useless metadata to VOTable or FITS-plus files if you write them out after plotting them. That bug is fixed at this release. If you have v4.5 you
are advised to update to v4.5-1

Version 4.5 rel d 29 ber 2017

New: STILTS Plot command export
New STILTS Control in all plot windows shows you a STILTS command that can regenerate the visible plot from the command line. This means you can set up plots interactively in TOPCAT,
and then reproduce them, with or without adjustments, later.

New: More visualisation options & &
New XYCorr/SkyCorr plot forms can plot error ellipses specified by Gaia-like correlations,
new SkyGrid layer control can overplot additional sky system grids on a sky plot.
New: Improved session save
Saving tables as a Session now stores algebraic sxpressions defining synthetic columns and subssts, not just their values.
New: Wide FITS files
TOPCAT can now write and re-read FITS-like flles with >899 columns. Columns listed in the Columns Window and elsewhere are now click-to-sort to make it easier to deal with very wide
tables too.
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5.5 ALADIN
URL http://aladin.u-strasbg.fr/
Description Aladin is an interactive sky atlas allowing the user to visualize digitized astronomical

images or full surveys, superimpose entries from astronomical catalogues or
databases, and interactively access related data and information from the Simbad
database, the VizieR service and other archives for all known astronomical objects in
the field. Compliance with existing or emerging VO standards and interconnection
with other visualisation or analysis tools are key topics allowing Aladin to be a
powerful data exploration and integration tool as well as a science enabler.

What is of Aladin Desktop is a widely-used java tool capable of addressing challenges such as

interest for locating data of interest, accessing and exploring distributed datasets, visualizing

WP6 multi-wavelength data. It is based on Java techonology. It requires a classical
installation on the user machine.

Screen shots
Aladin sky Atlias

Overview

Aladin is an interactive sky atlas allowing the user to visualize digitized
astronomical images or full surveys, superimpose entries from
astronomical or , and access related
data and information from the Simbad database, the VizieR service and
other archives for all known astronomical objects in the field.
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5.6 SPLAT-VO

URL http://star-www.dur.ac.uk/%7Epdraper/splat/splat-vo/

Description SPLAT-VO is a graphical tool for displaying, comparing, modifying and analysing
astronomical spectra stored in several file formats. Spectra can be read from local files
or retrieved through VO protocols. SPLAT-VO can handle many spectra at the same
time. Display windows can be interactively zoomed and scrolled, centred

on specific wavelengths, provide continuous coordinate readout, annotated, produce
printable hardcopy and be configured in many ways. They also provide the basis for
interactive analysis facilities.

What is of SPLAT is the most adequate tool to handle and compare spectroscopic information in
interest for the Virtual Observatory framework.
WP6

Screen shots .
Starlink SPLAT-VO

GAVO SPLAT

The VO elements of SPLAT are now being developed by the GAVO (German Astrophysical Virtual Observatary) in cooperation with the Astronomical Institute of the Academy of
Sciences of the Czech Republic. There is a web page describing this effort at:

* http://www.g-vo.org/pmwiki/About/SPLAT
Beta-test releases of SPLAT may become available. A mailing list for the discussion of these developments is also available at:

« http://lists.g-vo.org/cgi-bin/mailman/listinfo/splat-users

Starlink SPLAT-VO

O
SPLAT has been extended to include facilities that allow it to work as part of the Virtual Observatory (VO). These facilities come in twa different forms, one for querying and

downloading spectra from SSAP servers and one for interoperating with VO tools, such as TOPCAT, on your desktop using SAMP,

The SAMP facilities have been developed by Mark Taylor and the SSAP anes by myself and Margarida Castro Neves, The main changes in the release available here are the work
of Margarida (these are some of the effort described at GAVO SPLAT)

optional query

/ query parameters ot
Optionu P s
U : Vaize

Lookup

server
selection
options
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servers,
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6 CONCLUSIONS

There many different types of exoplanet catalogues. The first category aggregate tables of exoplanet
parameters based on the most recent observations and data analysis (ex : exoplanet.eu). A second
category provides access to datasets through search target engine (ex : NASA exoplanet archive).
Finally, a third category focus on exoplanets observed with a given technique (ex : transit in TEPcat) or
with given properties (ex : habitable exoplanets in PHL and hzgallery).

Most of these catalogues allow the download of the tables and data in user formats (ex : .csv) and give
the proper paper references for an observed or a derived parameter. They respect the “best practice”
described in the paper “Exoplanet Catalogues” (by J. Christiansen, in Handbook of Exoplanets, 2018 -
https://arxiv.org/abs/1803.11158). For our purpose, we will select one general catalogue (probably
exoplanet.eu) for retrieving tables of parameters and one catalogue for retrieving datasets (ex : NASA
exoplanet archive). More specific catalogue might be used if needed.

Besides the exoplanet catalogues, D6.1 reports on Virtual Observatory (VO) tools of interest for the
Exoplanets-A project. These tools must 1/ follow the international standard of IVOA, 2/ be interoperable
with the exoplanet catalogues and 3/ be accessible within our Knowledge server. Exoplanet.eu would be
interoperable with VO tool analysis such as TOPCAT and Aladin.

The Knowledge Management principle chart is presented below. The Knowledge base will retrieve
exoplanet and star host parameters from a public catalogue (here the exoplanet.eu catalogue). VO tools
will be used through the knowledge displayer, either by using interoperable standards or by adding an
html iframe of the tools within the displayer.

Knowledge Server

~| Knowledge base

| Science products

Knowledge displayer ]f

Data
—r—
T 2o
hews e | el TR, Exoplanet catalogues
,,
Publications /,—' I Data generated by the project ; ;
= -~ exoplaneteu o || WAsA exoplanet archives |
- Codes I
Exoplanet search . /,’ O e B
Analysis Publications
FRRAEIS | e Educational resources
- O et b o
Data j ’,/
—== | S
Modelling ‘ T Videos
L el TSN 8 —_—
m-----mrum;»mnmhrg ———= VO miu—" _Texts
; [
Online courses e tIARES

o | [

Access to App

In conclusions, we propose to select exoplanet.eu as the main exoplanet catalogue with complement
from the NASA exoplanet archives and possible additional sources for specific sources (or observations).
A panel of VO tools will be proposed to fulfill all scientific analysis needs.
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