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Update about PLATO  status

 PSRR (Payload, Science Ground Segment and Science Performance System 

Requirements Review)  from fall 2015 to May 2016

Pb : Mass and energy too high for a launch with Soyauz

Recommandation : baseline number of Normal-cameras from 32 to 28

→ 15 000 stars instead of 20 000 stars (core program P1) 

 MAR (Mission Adoption Review)   (New!)

MAR Board meeting: 28/29 April

28 tel. does not comply with mass limit including margin with the present project

 Kick off Meeting Phase B2 for PMC (Munich, 25-27 May 2016)

 Preparation Red Book (definition phase report) (now)

 Submission to SPC for Adoption (Nov. 2016)

 IPDR (Instrument P. Definition Review) (June – August 2017)

End phase B2- Beginning of phase C : implementation tests = validate intermediate 

software prototype



→ First draft: 15 May

→ Second draft: 15 June

→ Third draft: 15 July

→ Draft ready for ESA internal review: 9 September

→ Release to Advisory structure: 22 September

→ AWG/SSEWG meetings: 13/14 October

→ SPC meeting: 22/23 November

The basis for the science objectives chapter is the PLATO paper published in Experimental

Astronomy.

Action : The sections on stellar science must be  extended compare to the yellow book

Red book (definition phase report) : 

Doc forAdoption 

Performance report :

Action : Estimate  accuracy/precision of stellar parameters : 32 tel → 28, 24 , 20 tel



• The PLATO System Requirements Review (SRR) is a major input to PLATO 

mission adoption.

Phase B1 Phase B2

Plato System 

Requirements 

Review (SRR)  

Nov/Dec 2015

Preliminary Design 

Review (PDR) 

mid 2017 

Mission 

Adoption         

End june 2016

Kick-off  B1 

July 2014

Important dates and deadlines

PLATO Phase B1 objective is the adoption of the PLATO mission by SPC in  March 

2016.

Payload Design 

Consolidation 

Review (PDCR)  

March-April 

2015

Kick-off B2         

mid 2016



Delivrables PDC

Specifications  from WP120 



.

Plato output

R-SCI-L0-01PLATO shall detect and characterise* hundreds of planets around dwarf and
subgiant stars of spectral types from F5 to K7, orbiting at distances up to the

stellar habitable zones.

R-SCI-L0-12 PLATO shall determine the age of a G0V star of mV=10 (mV=goal 11) with
an accuracy of 10%

R-SCI-L0-55 PLATO shall provide photometric data to determine the radius of a G0V star of
mV=10 
(goal mV=11) with a precision of 2%. 

R-SCI-L0-57 PLATO shall provide photometric data to determine the mass of a G0V star of
mV=10 
(goal mV=11) with a precision of 15%.

R-SCI-080The total number of targets in stellar sample 1 (cumulative over all fields) shall be at 
least 20 000 15 000 dwarf and subgiant stars of spectral types from F5 to K7, 
with a goal of 20 000.

Commitments written in the SciRD, SciRJD document  delivered to ESA



Samples (cumulative over all fields) :

P1  :  15000 stars : F3 to K7  dwarfs and subgiants with m=< 11

P2 :   1000 dwarf and subgiant stars of spectral types from F5 to  K7   with m ≤ 8.2

P3 :    extension of stellar sample 2 into the Step&Stare Observation. 

at least 3000 dwarf and subgiant stars of spectral types from F5 to K7. 

The 1000 stars in P2 are included in P3.

P4 :   survey of cool M dwarfs in the solar vicinity

at least 10,000 cool M dwarfs, with at least 5,000 monitored during the Long-Duration

Observation Phase

m ≤ 16 for the Long  Duration Observation Phase

m ≤ 15 for the Step&Stare Observation

Stars of the core science 

Also targets of interest: binaries, clusters  and  red giants as tools  to improve the description 

of physical processes  used in stellar models of main sequence stars and subgiants

But we have to ask for them, they must be included in the input catalogue



• Provide specifications* for seismic determinations of  stellar mass, radius , age

and other properties of stars of the core program

* specification : description of the algorithms, codes, pipelines, interfaces, tests

• Provide grids of stellar models** and oscillation properties

• Provide evolutionary code for calculations on the run

• Validate PDC implementation and results (output)

**stellar models : physical description as close to reality as possible  (WP121)

Red giants :   as diagnostics and tests of physical processes (WP127)

Responsabilities of WP120 



Measured frequencies

Input 

Iterations

Remove surface effects

If needed 

Input 

Exemple : description of procedure 

Teff,  Z/X

L/Lsun

Input 

Reference model: initial guess

Inversion techniques

Fitting  techniques

νmax 

ν  
log g seismic  

Teff seismic 

Grids of stellar  models

Seismic diagnostics 

M,R,age outputMust include computation of error bars









Perfomances attendues 

For the baseline observing 

strategy:

Detection of Earth-

sized planets 

+ asteroseismology 

+ radial velocity

Number of Light Curves

Requires  some automatized pipelines 



Asteroseismology 

Example: HD 52265  (CoRoT), a 

G0V type, planet-hosting star, 4 

months data

(Gizon et al. 2013) 

Seismic parameters: Radius: 1.34 ±

0.02 Rsun, Mass:    1.27 ±

0.03 Msun, Age:       2.37 ±

0.29 Gyr 

CoRoT and Kepler have demonstrated 

that the required accuracies can be met

with seismic measurement,

2.1 – 2.7 Gyr, Δage/age:13%

no seismic measurement,

0.8 – 5.9 Gyr, Δage/age: 75%



Determination of the stellar radius
SB law: needs L (distance(Gaia), BC, interstellar redenning) and Teff

Spectrophotometric: needs  model atmosphere

Interferometric: needs distance (Gaia) and limb darkening

Determination of the mass:
HR diagram and isochrones, model fitting

Mean density from transit and radius

Determination  of the age: 
HR diagram and isochrones, model fitting



Document intermediaire à SI3 

•l’identification des outils et méthodes permettant de déterminer aujourd’hui les 

PECP

•l’identification des précisions et biais associés aux PFDE.

•définition des tests, des observations disponibles et des simulations à réaliser 

permettant la quantification des performances des outils et méthodes ci-dessus, 

l'identification des biais dans la détermination des PECP.

•Premières conclusions concernant les solutions pour éliminer les biais dans la 

détermination des PECP.

•Propositions de format des livrables à fournir au PDC tels que les grilles de

modèles stellaires.

•Agenda de livraison des spécifications de la responsabilité du WP120 au PDC



Determination of stellar radius : conclusion 

(from Morel 2010)

Note: the above uncertainties are internal



Determination of stellar radius : interferometry

Kervella et al 2003    bright star  alpha Cen A

binary    alpha Cen B fainter 

both with solar like oscillations

•Uniform angular diameter determined within 0.2 %  for alpha CenA and 0.4 % for

alpha Cen B

•With  limb darkening  (using Claret (2000) ‘s tables, angular diameter determined 

within 0.2 %  for alpha Cen A and  0.4 % for alpha Cen B

0.1% has been added to take into account  some intrinsic errors on the limb darkening 

coefficients ( possibly LD law not fully appropriate)

•Hence linear diameters derived within 0.3 % for alpha CenA and 0.5 % for

alpha Cen B

Systematic errors  due  to the physics of the stellar models which the LD calculat ion 

relie on  (cf Barban et al  2002 for instance)  are not included 



October 2015: Plato B1 data package delivery for SRR 



Determination of stellar radius : interferometry

(from Morel 2010)

Comparison between photometric and interferometric determinations

Does not include systematic errors (model atmosphere, limb darkening)



Overall  Conclusion

Assuming that  the star is bright enough that precise observational (non seismic) 

constraints are  available (not warranted):

• in 2020 after Gaia, the major source of uncertainty  on stellar parameter (mass, age)

might then come from  uncertainties in stellar model atmosphere and stellar internal 

structure and evolution (20-30 % on age determination; 6 to 10% on mass).

• before 2020, improvements in  stellar physics will partly come from interpretation of 

Kepler  and  CoRoT  seismic data. However:

- most stars observed by Kepler are rather old (end of PMS and subgiants)   and  

sited in a single location in the sky.

- CoRoT observes in two locations so that some impact of the environment   on 

the structure and evolution of stars can be learned. CoRoT also includes 

younger stars. But CoRoT observes only a limited number of stars.  

This will definetly not be enough to  cover the whole region of model parameter  

space and physical processes conditions encountered in stars (environment,

metallicity, rotation, etc…). Furthermore the improvements  made available in 2020 

may not be applicable to individual target stars (with their own specificities)

• 10 years from now  is short to provide  improvements significant enough to bring 

the age for instance to a satisfying level of accuracy (particularly improvements in the 

treatment of hydrodynamical processes and their consequences in stellar interiors)



Phase B1: from October 2014 till April 2016 
-Payload FM delivery: Jan 2021 – Jan 2022 
-PLATO launch: January 2024





Example: HD 52265  (CoRoT), a G0V type, 

planet-hosting star, 4 months data

Seismic parameters:

Radius: 1.34 ± 0.02 Rsun, 

Mass:    1.27 ± 0.03 Msun, 

Age:       2.37 ± 0.29 Gyr 

with seismic measurement,

2.1 – 2.7 Gyr, Δage/age:13%

no seismic measurement,

0.8 – 5.9 Gyr, Δage/age: 75%

+
CoRoT and Kepler have shown that the requirements in term of 

precision can be achieved

Stellar seismology (together with classical parameters Teff...)
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An exemple: the case of Kepler 10b



Example: Kepler-10 b (V=11.5 mag)

Performances attendues 



Phase B1 kick‐off: Early July 2014

Phase B1 data package (KO+ 16 Months): Nov 2015

System Requirement Review: Dec –Jan 2016

Mission Adoption & IPC approval: Feb‐March 2016

Phase B2/C/D ITT preparation: Jan‐March 2016

Phase B2/C/D ITT issue: April 2016

Industry proposals: July 2016

Phase B2/C/D kick--‐off: Sept--‐Oct 2016



ESA (P. Gondoin) 

Definition Phase B1 (three parallel Industrial studies): 

•Phase B1 industrial studies kick-off: October 2014 
•Payload Design Consolidation Review (PDCR): March – April 2015 
•Instrument System Requirement Review (ISRR): October-November 
2015 
•Spacecraft System Requirement Review (SRR): February-March 2016 
•Mission adoption & IPC approval: Q2 2016 

Implementation Phase (one Prime Contractor): 

-Industrial ITT for Phases B2/C/D/E1: July-Dec 2016 

-Industrial Prime contractor kick-off: Jan 2017 (TBC) 

Consortium activities shall not stop between ISRR and start of 

Phase B2/C/D/E1 
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PLATO timeline

2015

2016

2017

SRR
Q2 

Adoption  
Fin juin 2016

SMP
Oct- Nov2015

SciRD v5 

issue 

4/3/2015    

PDCR
ESTEC industry

End B2

End B1

PDR
Mid 2017

14-16th  April

Feb-March 2016

SGS 

PDCR 

12/3/2015    



From now to the SSR 

The documents that the PLATO-SAT is involved before adoption are: 

- Science Requirements Document (now issue 5.0, to be updated after the PCDR and for the 

Instrument-SRR and SRR) 

- Science Requirements Justification Document (it will be issued after the PDCR, and updated 

before Instrument-SRR and SRR) 

- Science Management Plan (to be ready by mid September) 

- Definition study report (to be ready by March 2016) 

For the Science Group Segment,  ESA is responsible for

•the Science Operations Concept Document (SOCD)

•the Science Implementation Requirements Document (SIRD)

• the ESA Science Implementation Plan (ESA SIP). 

For the definition of the SOCD and the SIRD we work together with the Consortium. 

The Consortium is responsible for the PMC SIP. 

All these documents will be updated after the SGS PDCR, before the SGS SRR and for 

adoption. 

The PMC has to deliver the documents related to payload and performance.

OHB has produced the Instrument Document Delivery List with the documents that the 

Consortium has delivered for the PDCR and that will be updated for the Instrument SRR and 

before adoption. 



• WP128 can rotational splitting be measured for main 

sequence stars ?





Spécification (définitions-tests)  and  Validation

La spécification des outils à implémenter au sein du PDC afin d’estimer avec 

précision les paramètres fondamentaux des étoiles du core program 

L’activité se décomposera en trois étapes :

l une étape de définition avancée (phase B1/B2)  

l une étape d’implémentation   (validation)

l une étape de mise à jour



• The documents that the PLATO-SAT is involved before adoption are: 

- Science Requirements Document

• (now issue 5.0, to be updated after the PCDR and for the Instrument-SRR and SRR) 

- Science Requirements Justification Document

• (it will be issued after the PDCR, and updated before Instrument-SRR and SRR) 

- Science Management Plan (to be ready by mid September) 

- Definition study report (to be ready by March 2016) 

For the Science Group Segment,  ESA is  responsible for

• the Science Operations Concept Document (SOCD), 

• the Science Implementation Requirements Document (SIRD)

• the ESA Science Implementation Plan (ESA SIP). 

For the definition of the SOCD and the SIRD, ESA+ Consortium. 

The Consortium is responsible for the PMC SIP. 

All these documents will be updated after the SGS PDCR, before the SGS 

SRR and for adoption. 

In addition, the PMC has to deliver the documents related to payload and performance. 

OHB has produced the Instrument Document Delivery List with the documents that the 

Consortium has delivered for the PDCR and that will be updated for the Instrument SRR 

and before adoption. 



Time lines: 

1) sample of stars : rapid  and  precision and accuracy  level 1

Automatic algorithms

Exemple    averaged seismic quantities - scaling laws

2 ) sample of stars  still rapid and better accuracy 

Automatic method

Exemple   averaged seismic quantities- model grids

3 ) sample of stars  still rapid and better accuracy 

Automatic method

Exemple   individual frequencies- model grids

4 )  sample of stars  still rapid and better accuracy 

Automatic method

Exemple   individual frequencies- model grids

5 ) individual studies : accurate, less rapid 



WP122

Teff, Z/X, log g

log L/Lsun

R,Li

WP124

WP123

Seismic 

diagnostics

clustersgyrochro

isochrones

gyrochro

Seismic mass, 

radius,age 

procedurese

Inclusion of non 

seismic mass, 

radius,age  

informationModel grids

Evol. code

Frequencies

Osc code



LIVRABLES PSPM / WP120

1) LIVRABLES POUR SRR
•Management  Plan,  WP120

•Update and  consolidation  of WP120 - WP128

•Update of the  definition  of tasks  for  WP120 - WP128

•Update of the définition of the deliverables  of WP120 à WP128  to the PDC

2) LIVRABLES POUR PDR : 

A definition document   including :

•l’identification des outils et méthodes permettant de déterminer aujourd’hui les PECP

•l’identification des précisions et biais associés aux PFDE.

•définition des tests, des observations disponibles et des simulations à réaliser permettant la

quantification des performances des outils et méthodes ci-dessus, l'identification des biais dans 

la détermination des PECP.

•Premières conclusions concernant les solutions pour éliminer les biais dans la détermination 

des PECP.

•Propositions de format des livrables à fournir au PDC tels que les grilles de modèles stellaires.

•Agenda de livraison des spécifications de la responsabilité du WP120 au PDC



Préparation 

catalogue d’entrée

Préparation 

Observations RV

Spec: M*,R*,âge,

Act. Stel. …

Spect: détection, 

caractérisation

des planètes

Interfaces with the ‘world’




