PLATO Science Preparation

Helke Rauer and the PSPM team

(PLATO Science Preparation Management)



PLATO Science Objective

> measurement of radius and mass, hence of
planet mean density

> measurement of age of host stars, hence of
planetary systems
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Impact of radius and mass measurement

Compare exoplanets with predictions of models with various compositions and structures
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—pure ice sphere
ocean planet (Ganymede-like) |-
: : — pure perovskite sphere
' § Earth-like planet
: : . : : —— pure iron sphere
Wagner et ql. 2009, also: Valen Mercury-like planet

mass [ME]

- constraints on planet interiors

- radii and masses > atmospheres
- diversity



PLATO Survey of 1R rocky planets in
habitable zones of all late type stars

News:
e Now Includes M dwarfs

* M stars lower intrinsic : | J |
brightness (local) and very red | s S e o

 PLATO can work as faint as e
|I~15-16 mag with little
blending in most cases

e 6000 M stars per pointing
« RV signal larger
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—
[w]

k-on
o poy— = Mg =/

YGov— -03Mg —-f,..,f —‘—. @ #®  Sojar System
Y KoV e
emoy — O Mg ,—“’—‘ i

=
—
4]
v
1]
=
-
&
o
—
7]

/,l E
4 9
P &

f{ |
"

0.1 1
Orbital Semi-Major Axis (A.U.)




Impact of age measurement

PLATO: compare Earth-like exoplanets

Proto Earth with age scale of Earth
l - precision better than timescale planet
Magnetosphere evolution

Carbon-silicate cycle _ .
- targets of future characterization

l dated by PLATO (Earth-like, but also
Oxygen rise
Ozone layer Neptunes, hot Jupiters...)

place exoplanetary systems in
evolutionary context




Groundbased follow-up

- Vigorous follow-up needed
- Most important aspect = radial velocity monitoring
= planet confirmation and mass measurement SN

Planet Distance | RV Amp.
(AU) (m/s)
Jupiter 1 28.4
Neptune 0.1 4.8
NEPIITE L Lo
SuperEart 0.1 1.4 ™/s (iARPS)
h ., CoRoT - Keple
SuperEart 1 0.5 : |
L i < teIeS(I:ope diameter needed _fl
4 Elhar intrntinsicX noige »:0.1 & | to confirm earth-like planet ™/

oscillations, granulation, activity
- need to apply proper averaging technique
- fime consuming
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Asteroseismology

Planet parameters < stellar parameters (asteroseismology)
Solar-like stars oscillate in many modes, excited by
convection. Sound waves trapped in interior

Resonant frequencies determined by structure:
- frequencies probe structure
- gives mass, angular momentum, age




Solar Power spectrum SPM 2 years

Asteroseismology

Power spectrum of light curve
gives frequencies v

Large separations A o VM/R3
- mean density

o Relative power _.

2800 3000 3200 3400
Frequency (uHz)

Power spectrum HD49385 (GO) 137 days

CoRoT 1.36 +/- 0.04 Mg
3.90 +/- 0.4 Gyr

Small separations d,,
— probe the core = age

Inversions + model fitting + v =2
consistent p, M, Q, J, age

PLATO will provide:

Uncertainty in Mass ~ 2% | | T
y { il LA, l L/ .iihlﬂJ“‘lu.u U mehll.x MMIIM i a“b‘mmm..u‘h.:\'..nhﬂdix....u “lw.,u‘m m.m‘ululi.wh\h i ULLMM\M{.ML

o Relative power _.

Uncertainty in Age ~ 10% 900 Freque:wg)cz)o(sz) 1100




The PLATO Science Preparation Management

- We need the best possible tools,
algorithms, models, catalogues,
observational support, ... available for
PLATO!

-> this requires support from the science
community for PLATO preparation, and
analysis after launch



Tasks of PLATO Science Preparation Activities

- the development of methods and algorithms for exoplanet science

- the development of methods and algorithms related to the stellar physics
programme

- provide resulting specifications to the PDC

- the provision of all necessary data and information for the construction of the
PLATO input catalogue

- the identification of the required follow-up facilities, including a world-wide
effort obtaining in particular radial velocity observations to determine planet
masses;

- the development of the end-to-end PLATO data simulator

- the coordination of additional science activities within PMC and the general
community.

- coordinate an active outreach program



PLATO Science

Preparation

Mission management | Project Scientist

Project Manager
ESA project team

Science Team

-6 PMC members

- 2 Legacy Scientists
_________________________________ PLATO|Mission Consortium
]
L

PLATO Payload | PMC Lead

Management
PIPM:P. Bodin e

Instrument System
Coordinator
P. Levacher

s, 1
PMC Board

_______________________

Science Preparation |
Management |

End-to-end
Simulator

programs
W, Weiss

e Science coordination: overall PSP
coordination, coordinate community, PR

e Exoplanet Science: transit detection,
planet parameters

* Follow-Up Coordination: organization
of follow-up observations

» Stellar Science: stellar physics,
oscillation modes, stellar evolution models

e Target/Field Characterization: PLATO
input catalogue, prepare field selection

e End-to-End Simulator: PLATO data

simulator

e Additional Science: prepare for
additional science program




= More than 120 scientists (work package

coordinators) from 15 countries are
1. already involved in PSPM activities!

= Each WP coordinator will lead a
team of participating scientists

Aﬂ



Find more information about the PSPM at:

http://www.oact.inaf.it/plato/PPLC/Home.html

 information about the PLATO
mission

 Up-to-date work breakdown
structure

» short description of every work

Welcomeon the: PLATD Ml 1 Consortinm wab site
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| pregram.

| The soenphc goal of PLATO i the giscovery &nd study of
| gactrasolar planstary systems by means of plangtary transits
| dataciin,
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| analyses of the S1arT hostng planets in order o preasely fetstssgnr |
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http://www.oact.inaf.it/plato/PPLC/Home.html

How to join the PSPM activities:
* identify the work package(s) you are intested in

 contact the work package coordinator

o fill the letter of intent (see web page)




PLATO will:

*provide a large number of planetary systems
around bright stars

*allow us to study planet diversity in mass — radius
with unprecendented accuracy

* provide knowledge of an accurate age for a large
number of planetary systems

* study stellar evolution

*provide a huge data base for additional science

objectives

-> needs a joint community approach!
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