
1

Abstrats

Session 1

PSM management

David Brown

The PSM is managed by a ombination of three work pakages : the PSM Coordinator ;

the PSM O�e, and the PSM Coordination Team.

I will present a summary of reent (and ongoing) management ativities from the pers-

petive of the PSM O�e, inluding how they relate to the work of WP12, and will

also provide an overview of open ation items at O�e level. I will also look ahead to

upoming events over the next 18 months, and show how Stellar Siene work pakages

an ontribute to making these suessful.

Session 2

Challenges for �tting observations of PLATO stars on the main sequene

Daniel Reese

In order to handle the large number of stars to be observed by PLATO, it is neessary to

put together an e�ient asteroseismi pipeline whih ombines a number of methods.

The dedued stellar properties need to be aurate in order to allow a preise hara-

terisation of exoplanetary systems, in aordane with the PLATO requirements. In this

talk, I will desribe various forward methods, inluding their strengths and weaknesses as

well as various soures of error, and point out some of the open questions that still need

to be addressed. I will then disuss how these methods an be used in onjuntion with

other methods, namely inversion tehniques and glith analysis, thus leading to improved

onstraints and/or less model-dependene.

Challenges for �tting observations of PLATO subgiant stars

Sebastien Deheuvels

The seismi modeling of subgiants is a powerful tool to investigate the physial proesses

that operate in the ore of low-mass stars. During this phase of the evolution, non-radial

modes start to have a mixed harater and thus onvey preious information about the

struture of the ore. This an also be used to infer properties of the ore during the

main sequene beause the hemial pro�le of subgiants (to whih mixed modes are

sensitive) still retains the imprint of its evolution. Despite the great sienti� interest of

mixed modes, their presene in the osillation spetra of subgiants makes the seismi

modeling of these objets very hallenging. The rapid ontration of the ore during
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the subgiant phase auses the frequenies of mixed modes to vary on short timesales

ompared to the evolution timesale. This is an issue for traditional grid-based modeling

beause it requires partiularly �ne-mesh grids, whih limits the parameter spae that an

be explored. Iterative minimization tehniques, whih require the alulation of stellar

models on the run, are also made impratial by the disrepany between the timesale

of the variations of mixed mode frequenies and the nulear timesale. We here desribe

attempts that have been made to alleviate this problem and the results that have been

obtained for CoRoT and Kepler subgiants. We also present the future works that are

planned to organize the seismi modeling of subgiants in the preparation of the PLATO

mission.

Session 3

Age determination in detahed elipsing binary systems

Silla Degl'Innoenti

The talk will review the state-of-the-art of age determination in detahed elipsing

double-lined binary systems, for whih stellar mass and radius an be determined with

preisions of a few perentage points or better. Simultaneously with the improvement of

the preision of observational data, several groups developed di�erent tehniques to de-

rive the system ages by �tting the observations to a grid of pre-omputed stellar models.

The results and the preision of these estimates will be disussed taking also into aount

both the errors in the observational onstraints and the systemati bias aused by the

unertainties still present in stellar model alulations (onvetive ore overshooting and

element di�usion e�ieny, mixing-length value et..) and in the assumed initial helium

ontent.

Isohrone �tting : model unertainties and limitations

Pier Moroni

Stellar models are indispensable tools to infer fundamental information on stellar popu-

lations. In spite of their remarkable improvement in last years, the urrent generation of

stellar traks and isohrones is still a�eted by not negligible unertainties. I will disuss

the major soures of unertainty and their impat on isohrone �tting and age estimates

of stellar lusters.

Inferring stellar ages from Gaia data

René Andrae

I brie�y review the basi Gaia data produts for spetrosopy, photometry and astro-

metry, from whih model-based stellar ages an be inferred in ertain regions of the
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parameter spae. Then I desribe the DPAC pipeline module that is urrently imple-

mented to estimate stellar ages, luminosities, masses and radii. From there, I present an

enhaned modelling approah, whih ombines all available spetrosopi, photometri

and astrometri information from Gaia into a single inferene problem, invoking stellar

evolutionary models to explore the parameter spae. Some preliminary results based on

simulated data are shown.

Ativity-related age indiators

Sydney Barnes

This talk will brie�y review the prinipal ativity-related age indiators urrently in use

for ool �eld stars, enompassing late-F, G, K, and M stars on the main sequene. It

will begin with hromospheri emission, the one with the longest trak reord. It will

also address gyrohronology, the method of deriving ages from rotation periods, whih

has been developed over the past deade or so. Both suesses and hallenges will be

addressed, inluding the role of open lusters as alibrators.

Session 4

Introdution : benhmarks in WP120

Joergen Chistensen-Dalsgaard

In the broadest sense benhmark stars are stars with well-determined properties, to be

used to test analysis tehniques for haraterizing less well-observed stars. This spans a

broad range of levels of detail and auray. At one end of the spetrum the Sun, with

suitably degraded data, is an exellent benhmark to test detailed asteroseismi analysis

tehniques. At the other extreme on the asteroseismi sale, stars with even fairly limi-

ted asteroseismi haraterization an serve as benhmarks for tehniques based, e.g., on

'lassial' observables suh as e�etive temperature and gravity. Other examples are stars

in well-observed binary systems or open lusters. The extensive work on Gaia benhmark

stars is learly very valuable in the ontext of WP120, partiularly if they have been,

or will be, haraterized by asteroseismology, a proess that will ontinue during the

PLATO mission and hene further improve the data-analysis tehniques.

Interferometry and asteroseismology : a symbiosis for stellar haraterization

Lionel Bigot

The ore stellar siene of the PLATO mission aims at haraterizing stars by seismology.

The required preision in terms of mass, radius, and age needs to ombine osillation

frequenies together with other soures of data, like Gaia but also ground base observa-

tions. In this respet, the bright targets of the ore program will allow the determination

of angular diameters by interferometry. In this talk I will review reent works made by
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this omplementary tehnique, ompare interferometri and seismi diameters and dis-

uss the limitations.

Benhmark stars : prospets from elipsing binaries

Pierre Maxted

In this talk I will review the state-of-the-art in measuring the masses, radii and other

properties of solar-like stars in detahed elipsing binary stars (DEBs). I will also present

some reent results for DEBs disovered using data from Kepler K2. Based on these

results, I will make the ase that we an and should identify and haraterise solar-type

stars in DEBs that will be observed by PLATO, i.e., to predit the solar-like p-mode

osillation spetra of these stars prior to PLATO launh.

The programme : "Aurate masses for double-lined spetrosopi binary

omponents

Yveline Lebreton

For almost four years now, the Gaia satellite has been olleting high preision astrometri

data for a very large number of stars, inluding all the spetrosopi binaries known to

date.

Sine the masses of the omponents of a double-lined spetrosopi binary (SB2) an

be obtained by ross-mathing the astrometri orbit of the photoentre with the spe-

trosopi orbit of the omponents, we have been observing sine 2010 a sample of about

70 SB2 with the aim of determining their orbital elements in order to get an auray

of 1 perent on their mass.

We will present the results obtained sofar for 24 systems for whih we have now very

preise orbits. The full programme will be ahieved in the four years to ome at the time

when Gaia observations will be available. In parallel, we have obtained new interferome-

tri measurements with the PIONER instrument at VLTI/ESO and olleted some others

in the literature and will present the results obtained on the masses of eight SB2s.

Benhmark targets for studying rotation and ativity of Sun-like stars and its

evolution

José Do Nasimento

In this talk, I will present relevant aspets related to rotation period measurements and

ativity of old Sun-like stars and its onsequenes to stellar evolution studies. We will

also disuss how solar twins an be used as benhmark targets and how important is to

observe solar analogs from �eld and lusters to onstraint alibrations of the rotation-
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ativity and rotation-age (gyrohronology) of PLATO studios. We will disuss reent

GAIA DR2 ontributions the �eld.

Lessons learned from the TESS target seletion

Keivan Stassun

We summarize lessons learned from the target seletion e�ort for the NASA Transiting

Exoplanet Survey Satellite (TESS) mission. Key elements of this e�ort inlude ombining

many all-sky atalogs of stellar properties for ∼ 10
9
stars in order to identify approxi-

mately 10
6
promising targets, and to then de�ne a prioritization sheme for seleting

the ∼ 10
5
�nal postage-stamp targets. We also brie�y disuss plans for extrating light

urves from the lower adene full-frame images that will also be produed by the TESS

mission, enabling light urves to be produed for 10
7
to 10

8
stars aross the entire sky.

We onlude with some key onsiderations that may be of partiular importane for

target seletion in the PLATO mission.

Interferometry and exoplanets.

Roxanne Ligi

PLATO will provide us with an extraordinary number of newly disovered exoplanets

that transit their star. To haraterise those exoplanets, we need to determine the global

parameters of their host stars. Interferometry is a powerful tehnique that is ommonly

used to measure the angular diameter of stars ; in the ase of transiting exoplanets, the

stellar radius is essential to estimate the planetary one. I will show that urrent and future

developments in interferometry will allow to haraterise PLATO targets, like the SPICA

projet whih goal is to measure the angular diameter of 1000 stars. I will also present

reent results based on interferometri observations whih led to aurate exoplanets

interior estimates, and whih o�er an interesting prospet for an optimal use of PLATO

data.

Benhmarks for asteroseismology : what we learnt from osillating red giants

in elipsing binaries with Kepler

Patrik Gaulme

Elipsing binaries have beome very popular benhmarks for stellar physis, as they pro-

vide aurate ways to measure masses, radii, and distanes. It is espeially important for

testing the auray of asteroseismi measurements. Among the 3000 elipsing binaries

deteted by Kepler, only about 15 both display solar-like osillations and are double-lined

spetrosopi binaries. All are red giants. Here I review what was done with that sample,

and how an we go further for PLATO by building upon this experiene.



6

Session 5

Multi-dimensional stellar struture models applied to the problem of onve-

tive boundary mixing (overshooting)

Isabelle Bara�e

I will present the reent development of multi-dimensional stellar struture models ba-

sed on a new fully ompressible hydrodynamis time impliit ode, MUSIC, devoted to

stellar and planetary interiors. I will disuss the main hallenges in the omputation of

multi-dimensional stellar strutures and some of the advantages of our approah with

MUSIC for the study of stellar �uid dynamis problems. MUSIC is interfaed with stellar

evolution odes, whih provide initial 1D stellar strutures for any type of star and allows

exploration of a wide range of stellar phases and masses. I will present our �rst applia-

tions, in partiular the study of envelope overshooting in pre-Main Sequene stars. I will

show the suess of our approah with MUSIC within the ontext of lithium depletion in

the Sun and in solar-like stars. I will disuss the appliation of our numerial framework

to the problem of ore overshooting and its potential within the ontext of PLATO. A

major motivation for these multi-dimensional studies is to derive new presriptions to be

implemented in stellar evolution odes and thus to improve stellar evolution models.

Impat of atomi di�usion on the struture and surfae abundanes of G and

F type stars : stellar parameter determinations and e�ets of rotation

Morgan Deal

Atomi di�usion, inluding the e�et of radiative aelerations on individual elements,

leads to variations of the hemial omposition inside the stars as well as the surfae

abundanes evolution. Indeed the aumulation in spei� layers of the elements, whih

are the main ontributors of the loal opaity, modi�es the internal stellar struture and

surfae abundanes. Here we show that the variations of the hemial omposition in-

dued by atomi di�usion in G and F type stars an have signi�ant impat on their

struture, stellar parameters and seismi properties. We will also disuss the e�et of the

oupling between rotation and atomi di�usion for suh stars. These proesses need to

be taken into aount in stellar evolution models as the observations are more and more

preise, espeially in the ontext of the future spae missions TESS and PLATO. We

will illustrate theses issues with some ase studies.

Other aspets of input physis : nulear rates, sreening, opaities, EOS

Aldo Serenelli

The unertainties in the input physis to stellar models determine to a large extent our

apability to obtain aurate and preise stellar parameters from observational data. In

this talk, I will try to disuss the urrent status of this problem for several 'mirosopi'
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ingredients, inluding nulear reation rates, opaities, the equation of state, as well as

the unertainty assoiated with the initial omposition, both metals and helium.

Coupling 3D atmospheres to 1D stellar models

Vitor Silva Aguirre

In reent years, sets of 3D hydrodynamial simulations of stellar atmospheres overing

large portions of the HR diagram at di�erent metalliities have beome available. Ho-

wever, the timesales involved in the physis of onvetion make them impratial for

following nulear evolution. In this talk I present our results on the usage of average 3D

strutures in our one-dimensional evolutionary alulations to irumvent this problem,

and our ongoing e�orts to onstrut on-the-�y pathed models and set the new standard

for models of stellar struture and evolution in the PLATO 2.0 era.

Session 6

An evolutionary senario for M dwarf Stars : shortomings and improvements

in stellar modelling

Santi Cassisi

M dwarf stars represent important targets in the framework of the PLATO mission. Due

to the peuliar thermal properties of these stars, the physis at work in suh objets

is quite omplex. Therefore, our apability of omputing reliable stellar models stron-

gly relies on the availability of aurate and realisti physial ingredients (opaity, EOS,

boundary onditions, et). We review the improvements obtained in the omputations

of models for these stars, but we will also disuss the shortomings still a�eting these

models. Current situation in the omputing of models will be disussed as well as the

future work that we plan to perform in preparation of the PLATO mission.

Reviving Kufuÿ model for onvetion Reviving the Kufuÿ model for onve-

tion A Strategy for algorithmi-self-onsistent onvetion aross the PLATO-

mission

Guenter Wuhterl

Convetion desriptions are relevant for numerous task aross the PLATO-mission :

1) energy transfer in stellar evolution, the ore of the mission's age onept ;

2) overshooting and mixing, that feed bak to ages ;

3) boundary onditions for the seismi analysis ;

4) exitation and damping as feedbak to mode-detetability ;
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5) atmospheri energy transfer e�ieny, line-shapes and e�ets of ativity in the deter-

minations of stellar parameters with atmospheri modeling - the Teff -onnetion ;

6) limb darkening in transit �tting that determines the relative planetary properties and

provides key information on the physis of surfae onvetion ;

7) feedbak to the (optimization of) follow up observations for planet haraterization

via their stellar ativity proxies as the line-bisetors in RV-ampaigns ;

I will sketh a struture for the sienti� theory-management of the onsisteny of onve-

tion for the mission relative to a lass of referene theories and give 1 minutes examples

for the modi�ed Kuhfuÿ theory with a onventional mixing length theory limit (Wuhterl

and Feuhtinger 1998, Wuhterl and Tsharnuter 2003).

Improving the alibration of the mixing length parameter of onvetion :

impliations for the radii of ool stars

Federio Spada

Main sequene, solar-like stars (M < 1.3M⊙) have outer onvetive envelopes that are

su�iently thik to a�et their overall struture and global parameters. In partiular,

their surfae radii are sensitive to the details of ine�ient, sub-adiabati onvetion,

whih are poorly desribed by the Mixing Length Theory (MLT), the standard treat-

ment of onvetion adopted in stellar evolution odes. The MLT also introdues a free

parameter whose alibration and dependene on the urrent stellar properties and its

previous history are left ompletely unspei�ed by the theory. I will disuss an improved

alibration of the MLT parameter based on three-dimensional radiation hydrodynamis

(3D RHD) simulations of onvetion. In this approah, the MLT parameter is adjusted

to math the spei� entropy in the deep, adiabati layers of the onvetive envelope

to the orresponding value obtained from the 3D RHD simulations. This entropy-based

alibration takes into aount the position of the star in the (log g, log Te�) plane and

its hemial omposition. Models of the present-day Sun, onstruted using the entropy-

based alibration, as well as their properties and revised past and future evolution, will

also be disussed.

3D simulations of DA white dwarfs for studying overshooting

Friedrih Kupka

Although within the PLATO mission white dwarfs are just part of omplementary siene,

they provide a unique ase for studying overshooting underneath stellar onvetion zones.

By sampling as a group the whole range of onvetive e�ienies they provide senarios

for overshooting haraterized by a variety of physial parameters (Rayleigh and Pelet

numbers, superadiabatiity).
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Contrary to (mid/late-) main sequene stars this range an be studied with 3D hydrody-

namial simulations that are relaxed on the thermal time sale, resolve the onvetively

driving surfae layer alongside a realisti treatment of radiative transfer without assuming

the di�usion approximation, and at the same time fully resolve the thermal boundary

layer (spatial sales of radiative ooling) in the overshooting zone.

Several ases are presented and the potential for these studies is disussed to provide a

referene for methods whih either simulate or otherwise estimate overshooting that are

appliable to ases for whih suh detailed 3D simulations are urrently impossible. This

holds in partiular for the ore target lasses of the PLATO mission.

Session 6

Stagger grid of 3D atmosphere models

Remo Collet

Impat of the stellar surfae struture on the solar-like osillations

R. Samadi, T. Sonoi, L. Manhon, K. Belkaem, H.-G. Ludwig, E. Ca�au

Abstrat : The so-alled "surfae e�ets" are the well known inreasing di�erenes bet-

ween observed solar-like osillation frequenies and the theoretial ones obtained with

standard 1D stellar evolutionary odes. These systemati di�erenes limit the diret use

of individual mode frequenies as seismi onstraints and thus our ability to exploit the

full potential of seismi observations.

I will present the urrent approahes to model "surfaes e�ets". In partiular, the im-

pat of surfae metal abundane will be addressed. I will also show some omparisons

between the stellar surfae layers obtained from the 3D hydrodynamial ode Co5BOLD

and those derived from 1D stellar models based on various loal formulations of onve-

tion. Finally, I will disuss about possible ways to improve our desription of surfae

layers with standard 1D stellar evolutionary odes.

Determination of fundamental stellar parameters from the granulation-related

bakground signal

Hans-G. Ludwig

Abstrat : The photometri bakground signal in the frequeny range in whih granu-

lation resides arries information on the surfae onditions of a star. Combined with

additional information from spetrosopy (e�etive temperature, hemial omposition)

this an be exploited to determine the surfae gravity, radius, and mass of the star. I will

disuss theoretial and empirial ways for a alibration of the underlying relations. While

unlear at the time of writing, at the meeting I hope to be able to give an indiation
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of the additional information whih the approah adds to the information that an be

obtained from the osillatory modes.

Session 7

Kepler light urves as templates for simulating PLATO light urves

Suzanne Aigrain, H. Parviainen, D. Foreman-Makey

It is important for the PLATO ommunity to have aess to realisti stellar variability

signals to test the various algorithms that will be used to haraterise the stars and

detet transiting planets. The Kepler mission arhive is a treasure trove of suh signals,

but they have slightly di�erent noise properties and time sampling from what we expet

for PLATO. If we an �nd a way to remove the observational noise from Kepler light

urves and interpolate them to the sampling of PLATO, while keeping our assumptions

about the variability ontent of the light urve minimal, we an e�etively turn any

Kepler light urve into a stellar variability template for PLATO. In my talk I will show

how we an use the "elerite" Gaussian Proess regression framework to do just that,

and present results for about 1200 bright Kepler targets with e�etive temperatures from

8000K to 2000K. For eah of these stars, we have produed a set of three simulated,

noise-free, light urves with 2.5 min sampling lasting 3 years. The simulated light urves

and supporting materials (inluding the ode used to generate them) will be available

online shortly, and will be used in the hare and hounds exerise that Nuio Lanza will

introdue after my talk.

Stellar angular momentum evolution : latest observations and models

Jérome Bouvier

I will review the latest models developed to aount for the angular momentum evolution

of solar-type stars, fousing in partiular on models onsidering the impat of lose-in

planets on the evolution of stellar spin. I will also provide a summary of the latest

rotational distributions derived for young open lusters and star forming regions from

the Kepler K2 mission, whih highlight the need both for improved models and for a

denser age sampling of rotational distributions. Plato ould be the ultimate tool to reah

the latter goal.

The rotation-ativity relation of M dwarfs : From K2 to PLATO

Stefanie Raetz

Studies of the rotation-ativity relation of late-type stars are essential to enhane our

understanding of stellar dynamos and angular momentum evolution. We urrently study

the rotation-ativity relation with the Kepler Two-Wheel (K2) mission for M dwarfs where

it is espeially poorly understood. The rotation-ativity relation based on photometri

ativity indiators revealed, that, at a ritial rotation period of 10d, the ativity level
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hanges abruptly. This phenomenon represents an open problem within the framework

of dynamo theory. Stellar rotation rates are best derived from the periodi brightness

variations that are aused by ool spots on a stellar surfae. Photometri observations

with spae telesopes provide rotation periods even with low amplitudes as well as a

wealth of ativity diagnostis. In my talk I will desribe the ativity indiators and the

methods for their determination. Despite the outstanding apabilities of K2 for suh

ativity studies there are several limitations. The short observational baseline of 80d does

not allow to detet very long rotation periods and, hene, impedes the haraterization

of ativity levels for very slow rotators. The low adene of the K2 light urves allows us

to detet only long duration �ares, whih represents a strong bias for �are statistis. The

PLATO mission with its large �eld of view an observe thousands of ool dwarfs with a

duration of 2 years. Its unpreedented preision, the short adene as well as the long

observational baseline, allows us to study the magneti ativity indiators in up to now

unrivaled detail. PLATO will provide high preision light urves for bright nearby M dwarfs

with rotation periods up to hundreds of days. I will show the appliation of the ativity

analysis methods to simulated PLATO light urves and how the higher adene and the

longer duration will improve the determination of rotation periods and the detetion of

stellar �ares.


