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PLAnetary Transits and
Oscillations of stars

 transit detection and characterisation of thousands of
exoplanets, including Earth-like planets in the habitable zone

« M3 mission selected in ESA’s Cosmic Vision 2015-2025
Programme

 Jaunch: end of 2025



The PLATO Concept

» ratio of stellar and planetary radius from transits (1,000,000
stars surveyed)

e stellar radius from Gaia

» mass ratio from ground-based radial velocities (for V<i11)
» stellar mass and age from asteroseismology

» radius, mass and age of exoplanets

* The PLATO photometric precision (34 ppm) is such that it
enables the measurements of modes of oscillations (80,000 cool
dwarfs).



PLATO Observation Strategy
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* monitor several fields to cover close to 50% of the sky
« about 1,000,000 stars brighter than V=13 in total
* monitor fields for up to 2-3 years at a cadence of 600s and shorter



PLLATO Data Volume Estimates

data volume data level per day | per year
[Gbytes] | [TBytes]

raw data (uncompressed telemetry)

light curves and centroid curves with corrections applied on- LO 214 76
board, imagettes, images of sky regions

calibrated data with all instrumental corrections applied (L1 L1 245 87
data level)

final science data products, including catalogue of confirmed L2/L3 >>51 >>19
planetary systems and their characteristics

total 711 254
> 4

>1.5 PBytes for 6 years of observations; w/o intermediate data,
reprocessing, and ground-based follow-up (data level Lg)



PLATO Science Ground Segment
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PLATO Science Ground Segment
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PDC:

« in charge of the calibration and processing of the PLATO observations

» delivers final PLATO science data products to the SOC
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« consortium scientists scientifically validate final
science data products using PDC tools
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Data Analysis Support Tools:

=

TTC V

Lo

MO IMNAMNN (COMNM)

- — —

PMC

_PLATO Science Ground Segment

interactive tools to assist consortium scientists to inspect and scientifically
validate PLATO Data Products on a case-by-case basis and update ranking of

planetary systems

also include tools for statistical analysis and data mining of large samples
access and inspect according to VO standards

+ data analysis
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StatiStical t()()lS: Buchhave et al. 2014, Nature 509, 593
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example for exoplanets i -
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Surface rotation period, P [days]
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Statistical tools:
example for stars

» rotation period derived
with Kepler based on star
spots and astero-
seismology

* How well do the period
measurements agree?

e PLATO: number of
objects will be higher and
error bars smaller



PLATO and the Virtual Observatory

* VO standards will be included in PLATO software
development

 SAMP and VOTable support planned for dedicated tools at
PDC main database as well as data analysis support tools

» other VO standards not yet considered

 Interaction with other software like Aladin, Topcat, ...
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Summary and Outlook

* The PLATO science data products will be generated at the PLATO
Data Center which is led by MPS Gottingen.

* The PLATO Data Center will offer VO compliant tools and services
for use by the mission consortium, including tools for statistical
analysis of large data sets.

» A selection of the tools will be made available to the public by ESA.

* Open questions: the final list of tools for statistical analysis and
data mining tools needs to be identified.

* Check PLATO M3 Yellow Book (2013). New M3 Red Book is being
prepared.



