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PLATO-CS: brief summary*

Objectives

<

Scientific programmes
distinct from the Core
Science

< Unique database of variable

phenomena

PLATO - COMPLEMENTARY SCIENCE (PLATO-CS)

Call for Participation

The PLATO Complemenary Science program is open to any interested scientist who would like to participate and contribute. It covers all aspects
of astrophysics not covered by the core science of the mission. The core science covers exoplanet science as well as stellar science for stars of

spectral type F5 or later.

REGISTER HERE

website: hit

o/

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

GO is assigned 8% of the
science data (10 of thousands
objects)

Make sure community is
ready for optimal GO
proposal submission

.Kuleuven.be/ster/r

*| promise this is the last slide about PLATO-CS organisation/management

ts/plato-cs/hom
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s PLATO-CS: scientific component k

Not a joke: though we do not aim to solve the Universe, we do cover a broad range of
science questions, from extragalactic research to inner workings of individual stars
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r . PLATO-CS: Disclaimer

The Ii§st§ of science questions presented in this
talk is not inclusive but rather representative.

Moreover, there is a high level of subjectivity in the
selection of scientific topics that are presented
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Transient Phenomena
& Extragalactic

Science

Peter Jonker
167 Samaya Nissanke
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°  PLATO-CS: “far, far away” -

SNe explosions in distant galaxies

18 —

20 —

Kepler magnitude
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-
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A L B L A Type la supernova: triggered by
accretion or a merger of white
dwarfs?

~ Important to observe right after the
explosion

- Cadence decides: ground-based

of » Kepler 30-min cad % -
S SIS SREEREE 1 observations can’t compete
O‘? & Kepler 12-h bins
B s i | ©~ Amplitude is often quite large (some
. — i . .
R f . 5mag in this example)

o SN 2011fe V-band (ref. 17)

O SN 2011fe g-band (ref. 7)

PLATO will provide cadence, quality,

and fast reaction (ToO)

GOP: optical spectra to probe physics

and/or formation scenarios
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Time-scales of hours
to years; amplitudes
of few tens to
hundreds of mmag

Also observed by

TESS: Treiber et al. (2022;
arXiv:2209.15019)

AGN variability: what is the
underlying physical cause?

© Viscosity fluctuations in the accretion
disc by episodic mass deposition at
the outer disc edge?

~ “hotspots” in the accretion disc due
to shock heating?

- Thermal viscous instabilities and/or
variable mass transfer rate?

~ Magnetic flares in the corona of the
accretion disc?

PLATO will provide cadence, quality, and time

base
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PLATO-CS: “home, sweat home o

Galactic Structure

Structure of the Milky Way Galaxy

Saskia Hekker

166

Article Talk

\X/IKIPEDIA Milky Way

The Free Encyclopedia

From Wikipedia, the free encyclopedia

Zari et al. (2021) The Milky Way is a barred spiral galaxy with an estimated visible diameter of 100,000-200,000 light-years.

Is Milky Way a grand-design spiral galaxy?

< Do different tracers agree on the number of
arms?

~ Perseus arm, as traced by young massive
stars, dispersing in the field?

< What do older stars and dust tell us about the
spiral arms structure?

© Does the MW galaxy have different structure at
different wavelengths and when traced by
different astrophysical objects?

PLATO will provide cadence, quality, time base, and large range of stellar ages

GOP: RVs, chemical composition, atmospheric parameters
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» PLATO-CS: youth of stars ﬁ':]

il T Star and planet formation, binarity,

Disks

Manuel Gudel

S . magnetism, and pulsations

log Tefr log Tefr
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4:2 4:0 . 3:6 3:4 4:2 4:0 . . 3:4 . .
Lof , ; YSO accretion: evolution and stellar
Steindl et al. (2021) |/ y; H3 )
b / gt/ mass accumulation
2.0 *“\\\\ >
=251 s © “Classical” contraction vs. accreting
(@)} 1
93.0; e g models
351 0
s0) ¢ Accreting .~ Continuous stochastic accretion: its role in
&5 "Classioal stellar mass accumulation and inner disc

EPIC 203954898 / 2MASS J16263682-2415518: Q=0.61, M=-1.35 eVO| Ution

Cody;tal. (2017) |
N e |~ (Some of the) time-scales and amplitudes

—mr Ew mm oW mm mm mm o me are not properly sampled/appreciated in

Time [BJD-2454833]

Flux/Median flux
RFNWARUO N

N
o

__ EPIC 203905576 / 2MASS J16261886-2428196: Q=1.0, M=-0.66 __ ground-based Observations
MMWNA\WMWM PLATO will provide cadence/sampling,
2060 2(;70 2680 2690 Time[BJZI;.‘_(;(154833] 21‘10 21‘20 21‘30 2140 quality’ and time base
. ‘ EPIC 203‘928175 / 2|YIASS J1628%333-2422495: Q=0.54, ‘M=-0.66 ‘ 7
WWMMU\MMWU\ GOP: atmospheric parameters,
2030 | chemical composition, polarimetry(?)

C L L L L L L L -
2060 2070 2080 2090 2100 2110 2120 2130 2140
Time [BJD-2454833]
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PLATO-CS: stellar magnetism &

Nature and origin of magnetic fields in
early-type stars

Lignieres et al. (2014)

A
oL 5 | ~ Observations: flux redistribution in the
| %, AP/BPmagnetism abundance spots vs wind blanketing;
BL = 100 G__*f magnetic field strength dichotomy
Magnetic desert < Theory: fossil fields vs dynamo-generated

fields vs binary mergers (e.g., Jermyn &
Cantiello 2020)

di;:ﬁ:ﬁ:_—%{ 4  Vega-like magnetism < Evolution: pre-MS vs MS stars; time-scales
for the field evolution (e.g., Jermyn &

Cantiello 2021)

:2 /\ PLATO will provide cadence/sampling,
0 /J high quality, and numbers

Am [mmag]

GOP: atmospheric parameters,

100 2125 2150 2175 2200 2225 chemical composition, polarimetry(?)

Himmerich et al. (2018)
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PLATO-CS: Pulsating stars
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Core Science
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Internal properties of stars with
asteroseismology

~ Classical pulsators and long-period variables

< Upper main-sequence: interaction between
stellar pulsations and winds; dynamic
boundary conditions

© Internal rotation, mixing, and magnetic fields
with asteroseismology

- Tidally affected and induced pulsations
- Rapid pulsators and pulsation mode

identification with F-Cams

PLATO will provide high quality, larger numbers
compared to Kepler, and reasonably long time base

GOP: binaries vs single, atmospheric parameters,
chemical composition, LPV




Stars with Mass Loss

Laurent Mahy
164

PLATO-CS: Stars with mass loss L

Physics of massive stars with (strong)

winds
Simon-Diaz et al. (2018) . . . . . . .
o [Ty . ~ Distinguishing wind variability from
“ Fipparcos data ] photospheric variability
E 1N :._;; < Micro- and macro-turbulent broadening:
TapTe i ’ 8 what’s their physical origin
L ~ Line broadening and low-frequency
Phose (0.57786 4™ stochastic variability: sub-surface
S I — S convection or waves?
ST T L
E oM ! LR ¥ : :
g 20 A 1 ff"?’! 7 W‘ W © Uninterrupted, high-cadence photometry
"""""" 280 2ge0 | 2ggo combined with spectroscopy
BJD — 2454833
10° i igi —— ite noise === Mode 1 I 1 I
S DA st Model PLATO will provide high quallty/cadenc_e, larger
E numbers compared to Kepler, and long time base
£ GOP: atmospheric parameters, chemical
e composition, time-resolved LPVs
Bowman et al. (2019) Frequency (d71)
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» PLATO-CS: binary and multiple systems o=

Binary & Multiple - - - = -
Eclipsing binaries as a test of (single
John Southworth | , .
star) SSE theory
Southworth (2021) <~ Masses and radii, 1-3% accuracy (Torres 2010,
i ‘ ‘ ‘ ‘ Serenelli et al. 2021)
3.9 dee o0n o0 pooe ceb S0P 0% 00 4000 oy Gey o . o L el Al
o 40F R I A R R . ) ]
| ; s 11+ Internal mixing from apsidal motion and/or
| - ¢ phe (b1 6700 oporcos | isochrone fitting (Guinan et al. 2000, Tkachenko et al. 2020)
r ¥ 0a o
3 0.00 ,.mws!u‘!.hm.m.;.m.,’w mxm-mmmmmhuammmimummmmﬂﬂ., ’gseﬁwamw Blnary lnteractlons and accretlon
g 0.05 l\ | LT phySICS
: ZJZ il AR Cos (P=6.0660) v= |1 o mass-transfer, formation and evolution of accretion
o o *orsital phose o discs, cataclysmic variables
370,000 [Pyt N g vy (P g
g oo00f '»« 1| © Binary mergers, colliding winds, interacting
% ;E%g: \N’V KIC 9540226 Kepler Q5 | magnetospheres
5:8882 7 55280 q 553;);)‘754 55320 P 5534:0’\: 7
oo ,; i ; PLATO will provide high quality, numbers,
i 8.882MMWM BT RO —— R and time base
: 7883’\ /*"*’“”\ »/“"" e :
£oon /\‘ /\ 3 /\“ \}M /\\ GOP: orbital phase-resolved spectra, RVs,
SooL v v ! eptis_] atmospheric parameters, chemical
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PLATO GOP Workshop, 17-19 October 2022, Geneva: thanks Nami & Co !!!



“ o

PLATO-CS: Variability catalogue —

Stellar Variability Catalogue

Andrew Tkachenko

Diversity of photometric variability

Audenaert et al. (2021)

I

— — — - MetaClassier: combining strengths of
training data holdout }- . ]
| folas several ML-based classification methods
L train | train | train | train | val. 1 i © (Re-)training: domain adaptation or stars in
o — F—T1—1. common
ol I 'SORTING' | _
_g’ 'SLOSH ! RFGC UHAT GBGC - S
5 * } + } 2 o Ungupgrwsed learning: |dent.|fy|.ng
oy = variability(sub-)classes and finding new
fold 1] .. | .. | .. |foldk £} classes
——

| © Extra components: flaring stars, AGNs,

I | | 1 :
stost| [rrec | FORIN] [Gaac transients, pre-MS stars, etc.

* * * * PLATO will deliver a rich data set of light curves
; that will be subject to automated variability
META e s
¢ classification
Classifications GOP: atmospheric parameters as extra (very

useful) features
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> PLATO-CS: scientific component ik

Mapping and dating Galactic
regions, radial migration
patterns, Galactic structure
(young stars vs red giants)

Active galactic nuclei,
supernovae explosions,
physics of SMBH accretion
and variability

........................
............
.......
.

[ The Milky Way }

Galaxy
Extragalactic Science i
and Transients (@JJ
¥ T PLATO Complementary '
Science

GOP is the

Stellar and sub-stellar
companions, stellar

)y )
atmospheres/magnetospheres/ m U St b e
winds, stellar interiors, young/ g
complement

mod-age/old stars

ot
.....
.

— [ Individual ]
S

astrophysical object

l%l i1

Not a joke: though we do not aim to solve the Universe, we do cover a broad range of
science questions, from extragalactic research to inner workings of individual stars
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