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PLATO Core Science =3

Spectral type
@) B A F G K M

g~ | |Core Science:
' asteroseismology of exoplanet
hosts, i.e. F5-K7 stars
W | |@ 2%Radius, 10% Age for
L/ W™ | |10000s of dwarfs & subgiants

—p

log [luminosity (L )] (dex)

1| (talk Kévin Belkacem)

\ Figure courtesy
ot ~.  Péter Papics, -
o %, KU Leuven, B

-
I I I I | - I I I
>

5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 3.4
log [effective temperature (K)] (dex) TASC8/KASC15, Porto, 15-19 July 2024 2




? PLATO Complementary Science
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Locally funded;
cannot drive mission
design/operations

Objectives

-~ Scientific programmes distinct
from the Core Science

<~ Unique database of variable
phenomena

website: https://fys.kuleuven.be/ster/research-projects/plato-cs/home

:_k =

——m—= PLATO Complementary Science T 'Jl

Coordinator
Conny Aerts
(Conny.Aerts@kuleuven.be)

- Guest Observer (GO) programme
(call and selection by ESA)

~ GO is assigned 8% of the science
data

Make sure community is ready
for optimal GO proposal
submission

Andrew Tkachenko

g

Binary & Multiple
Stars

John Southworth

Young Stellar Objects

& Stars with Debris
Disks

¥ Manuel Gudel

(Andrew.Tkachenko@kuleuven.be)

Stellar Variability Catalogue

Manager and Spokesperson
Andrew Tkachenko

Pulsating Stars

Conny Aerts

Ground-Based Follow-Up
(Spectroscopy, Interferometry & Multicolour Photometry)

Galactic Structure

Magnetic Stars &
Rotational Variables

Coralie Neiner

Transient Phenomena
& Extragalactic
Science

Saskia Hekker _ Peter Jonker

Samaya Nissanke - - - &=

Ennio Poretti



https://fys.kuleuven.be/ster/research-projects/plato-cs/home

> PLATO-CS: topics from you!

Clusters, associations, star forming regions
% '.._ . S . v..:‘ ;'"‘:‘E" ¥ '. . ¥

% > . . ®

Binary and multiple stars systems

Extragalactic science

Stellar magnetism

Stars with |
mass loss and |~

winds Milky Way, Galactic archaeology

Pulsating stars
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> Become a PLATO Guest Observer N2

1. Any feasible science case = welcome for GO

2. PLATO offers best of Kepler & TESS merged
long pointings (2+ yr) for high frequency precision,
large FoV (e.g., incl. Magellanic Clouds in LOPS)

3. 2 colours with cadence 2.5s, imagettes (masks)@25s,
onboard LC@10m all available if argued

4. ESA Call: 9 months prior to launch (spring 2026, tbc)

TASC8/KASC15, Porto, 15-19 July 2024 6
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Helpful tool: PLATOSIm

a) |Initialise simulator

— Configuration
Input YAML -Read parameters
-Set heartbeat time scale
-Write all settings to output
‘ ~Write version information
| Star catalog Sky

[Variable file

I

»{ Jitter generator

I:Read stellar catalog
Read variable source catalog

Platform

L Set platform pointing

Drift generator

Telescope

L Set camera pointing

Camera

> Detector

- Read/Construct PSF
-Calculate distortion
- Calculate aberration
~Configure focal plane

-Read/Set FEE and CCD temperatures
-Calculate BFE

-Generate CTE map

-Generate PRNU map

-Generate vignetting map

Output
HDF5

>
Number of exposures

b) Computation steps

| Take exposure
Per heartbeat effects

|-Exposure detector with stars and ghosts

- Pinhole projection
- Distortion model
- Jitter, Drift & Aberration

| Zemax PSF

- Convolve subpixel PSF
- Sky background
- Flat-field (IPRNU)

~ Rebin: subpixel to pixel
[Per exposure effects
Y [ Throughput efficiency
- Dark signal

- Cosmic rays

-Photon noise
-Brighter-Fatter Effect (BFE)

-Readout noise
~Quantisation
Gain & Non-linearity

Electronic offset (bias)
Digital saturation

Photometry
Write to HDF5
| Update time

nalytic PSF

Construct pixel PSF
Sky background
Flat-field (PRNU)

- Charge Transfer Inefficiency (CTI)
-Open shutter smearing (for N-CAMs)
- Full-well saturation & Blooming

Output
HDF5

PlatoSim (Jannsen et al. 2024)
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https://ui.adsabs.harvard.edu/abs/2024A&A...681A..18J/abstract

? Helpful tool: variability catalogue
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PLATO mission
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Slide courtesy: Jeroen Audenaert




? Helpful tool: variability catalogue EIENE]

Slide courtesy: Jeroen Audenaert
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> Conny Aerts & Andrew Tkachenko EIENE

PLATO-CS:
TESS example
studies

(g-mode pulsators in PLATO FoV: talk by Nicholas Jannsen)
(young open cluster asteroseismology: P23 by Dario Fritzewski)
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Confronting Gaia DR3 & Kp LCs

Stellar luminosity [Solar luminosities]
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Confronting Gaia DR3 & Kp LCs
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Onwards to seismic
population studies of
OBAF-type stars
across the Milky Way

TASC8/KASC15, Porto, 15-19 July 2024

-

25

12


https://ui.adsabs.harvard.edu/abs/2023A&A...674A..36G/abstract
https://ui.adsabs.harvard.edu/abs/2023A&A...674A..36G/abstract

P Confronting Gaia DR3 & TESS LCs

TESS frequency f1 (d—1)

60,000 confirmed Gaia DR3 BAF-type pulsators (Hey & Aerts 2024)
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? Population amplitude distributions
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? population of Gaia/TESS g-mode pulsators Im

1

0

10,801 re-classified g-mode pulsators (Mombarg et al., submitted)

Laverny et al. (subm.):
Thin Disk yDor stars have

[M/H] € [-0.5,0.0] (Gaia-spec & RVS)1 i (core) Masses, radii, ages
from “Kepler-informed”

seismic models

M. [Mg]

4.4 4.3 4.2 4.1 4.0 3.9 3.8
|Og Teff/K
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® population of Gaia/TESS BCep stars )

215 Gaia-discovered/TESS confirmed BCep stars (Fritzewski et al. 2024)

spectral type

0.4 015 016 0.7 0.8 0.9 B.O B.l BIZ 8.3 B.4 B.S 8.6 8.7 - 2
321 known & | _
121 new Gaia || |, ']
DR3 pulsators .
| \f\—\?{ . 5
| | ‘-
= 0.25 050 0.75 1.00 1.25 1.50 1.75
J forsini [d™1]
167/215 stars have DR3 vbroad

4f6 45 4f4 - 4t3 a2
log(Tex/K)
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2 Gai de id. f
Gaia DR3 mode id. for BCep stars
Gaia/TESS population study of BCep stars (Fritzewski et al. 2024)
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)

Core properties of BCep stars

Mcore/M *

Gaia/TESS asteroseismology of BCep stars (Fritzewski et al. 2024)
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? Asymmetric splittings in HD192575

Amplitude [mmag]

TESS CVZ BCep star (Burssens et al. 2023), Vanlaer et al. (to be subm.)

5)
_..  Goupil et al. (2000): P107: read & find out
£3]  centrifugal W? R 1) (how) does 1 extra
22_ 2nd — order Coriolis GM quintup]et peak Change
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0 b Ly : M L.

2) rotation profile
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Coming Up
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EFFECTIVE COMMUNICATION

SOCIaI mation <2
‘ \E\““ 60%
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Sam

Wiki pages with all relevant
information

Telecons and WG (e)meetings

Newsletter

Feasibility of research projects

Test and validation of data
analysis tools

Data challenges

General catalogue of stellar
variability in PLATO FoVs

Inform target selection

Register and join us now: https://fys.kuleuven.be/ster/research-projects/plato-cs/home
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