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SPACE-INN : Motivations

Large and increasing volume of space- and ground-based data: 

● In-depth studies of the interiors of the Sun and the stars

● Strengthening the cooperation in a joint research project of the 
major groups working in this important discipline, where Europe 
plays a leading role. 

● Greatly improve understanding of solar and stellar structure, 
evolution and activity 

● SOHO (1996-) ; SDO (2010-), GONG (1995-)

● CoRoT (2006-2012), Kepler (2009-)
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SPACE-INN : Objectives

● Coordinated archives of space- and ground-based data & results of the 
analyses. –Tools for efficient data access –Organization in a Virtual 
Observatory environment 

● Secured long-term preservation of these often unique data –Expertise 
by the National Library of Denmark in Copenhagen 

● Coordinated utilization of the data –Improved understanding of solar 
structure, dynamics and activity, as well as of stellar structure and 
evolution 

Project Duration: January 1, 2013 – December 31, 2016 
Funding : EU  - FP 7
Seven instituts
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Project Overview
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WP 3  : Objectives

‘The Seismic Plus’ portal  

(WP 3-1)

a global well identified public portal, with standard 
description of data sources content + tools (VO) to exploit 
and combine them.

the Stellar Seismic Indices (SSI) data base 
(WP 3-2) 

A data base containing stellar indices extracted from 
CoRoT and Kepler light-curves. 

Overall resp. : Eric Michel (PI) / Christian Renié (Proj. manager)



R. Samadi (LESIA) Forum – VO - 7 juillet 2014

The Seismic Plus portal : 
objectives

● Coordinated access to the large variety of data sources available
● Homogeneous description of the data available from various source
● Provide tools to handle and combine data for a broad scientific 

community

● Chef de projet : Christian Renié
● Resp. scientifique : Kévin Belkacem  
● Ingénieur : Mahfoudh Abed 
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The Seismic Plus portal

L2: Data Access & 
Handling

L0: Standard description of 
the data sources

L1: Where-is-what? 
(WIW)

Access to 
databases Data Handling (tools)

Three different levels  (L0,L1,L2)
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The Seismic Plus portal
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The Seismic Plus portal
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Stellar Seismic Indices

Oscillations measured in several hundreds red 
giant by CoRoT and Kepler (NASA) :

● Nonradial modes with long lifetimes
● Regular frequency spacing (∆ν)

Existence and understanding of an 
(« universal ») pattern :

ν n,l / ∆ν = n + l/2 +ε (∆ν) − d 0,l (∆ν)

 (Mosser et al. 2011 A&A 525) 

 (De Ridder et al. 2009 Nature) 
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Stellar Seismic Indices

Indices sismiques et 
relation d'échelle

νmax

Δ ν

Peak frequency

Mean large separation

νmax

Δ ν

HD 49385

(Deheuvels et al 2009)
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Scaling relations

From Δν, νmax and a given effective temperature one can deduce an 
estimation of mass and radius
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➔ Many applications : stellar structure and evolution,  stellar population ;
➔Opened the way to « Ensemble asteroseismology » ;
➔ See recent reviews : Chaplin & Miglio (2012, ARAA), Mosser (2012, 

EPJWC), Mosser et al (2013, SF2A), ….
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Applications

(Miglio et al. 2009 A&A  503)

Seismic indices can be used to 
characterize red giant stars

Constraints on population synthesis  
studies:

800 red giants (exo LRc01) 
Using ∆ν , νmax  seismic indices

Comparison with population 
synthesis :

● seismic indices are discriminant
● suggest absence of recent stellar 

burst
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the Stellar Seismic Indices
data base

Objectives : provided seismic νmax, Δν and ∆π for scientific community 
within and beyond stellar physic community 

Input data:   
● CoRoT and Kepler ligth-curves (20 000 - 30 000 red giants)
● OGLE ligth-curves ligth-curves (20 000 red giants)

Chef de projet : Christian Renié
Resp. scientifique : Réza Samadi /  Doctorant : Raphaël Peralta
Ingénieur : Mahfoudh Abed 
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Algorithms
The autocorrelation method : 
Roxburgh & Vorontsov (2006) ; Mosser & Appourchaux 2009

2
Δν
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Algorithms
Stellar background + oscillation envelopes 

ν
max
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Pipeline architecture

✗ Coded in python (≥ 2.7)
✗ Multiprocessing capability

● Data extraction
● Pre-processing : jump correction, 

trend correction, calculation of the 
PDS

● Processing : the generation of the 
seismic indices

● Insertion into the SSI DB
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Some results

● ~ 1500 CoRoT targets

● « N2 » data from the Exo-
Channel (with jumps 
correction ...)

● Seismic indices obtained for ~ 
500 targets (~ 1/3) 

● Performance (24 CPU-cores):
● Pre-processing time: 10'
● Processing time : 15'
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SSI data base
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Thank you !
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Applications

Use of the period spacing ∆Π : 
➢ Distinguish evolutionary states
➢ Red Clump / Red giant branch

 (Bedding et al. 2011 Nature 471)

 (Mosser et al. 2011 A&A ) 

Compare distributions in two opposite 
directions in the Galaxy  (Center versus Anti-
Center)
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