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S07 Rotation: aim 

Study stellar rotation in all HR 
diagram
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S07 Rotation: aim 

Study stellar rotation in all HR 
diagram

Georgy et al. 2013

Rotation impacts evolution:

Evolutionary tracks modified

Rotational mixing brings new H in the core
→ longer time spent on MS + different 
abundances



S07 Rotation: aim 

Study stellar rotation in all HR 
diagram

NGC1846 ; Kamann et al. 2020



S07 Rotation: effects of rotation 

 Flattening  R→ R eq > Rp (centrifugal force)

 Gravity darkening (GD)

 Baroclinicity  differential rotation & meridional → R
circulation

Rieutord et al. 
2016
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S07 Rotation: effects of rotation 

(von Zeipel 1924)



S07 Rotation: effects of rotation 

(credits : F. Espinosa-
Lara)



S07 Rotation: interferometry 
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S07 Rotation: selection of targets 

Base catalogue from van Belle (2012), who uses the vsini catalogue from Glebocki.

Selected S07 ISSP stars with:
 Angular diameter > ~ 0.5mas (also bright enough for SPICA)
 Dec > -30 deg
 High vsini (>~100 km/s), but low vsini allowed for hot stars (e.g. case of Vega : pole-on)
 Spectral types from O to F to cover the HR diagram of fast-rotators
 Some manual selection to comply with final ISSP requirements (e.g. number of targets)



S07 Rotation: selected targets 

101 targets selected (54 to be observed with 25 in P0)



S07 Rotation: selected targets 

101 targets selected (54 to be observed with 25 in P0)



S07 Rotation: CHARRON & ESTER models



S07 Rotation: interferometric signal 



S07 Rotation: interferometric signal 

No GD 
(β=0)

GD 
(β=0.25)



S07 Rotation: expected results 
Sargas

F3-4I-II

VLTI/PIONIER observations
CHARRON model

Domiciano de Souza et al. 2018, A&A



S07 Rotation: expected results 
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S07 Rotation: expected results 

Domiciano de Souza et al. 2018, A&A

Use of bayesian analysis 
when possible.

Sargas
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S07 Rotation: expected results 
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Sargas
F3-4I-II

Use of bayesian analysis 
when possible.



S07 Rotation: expected results 

Domiciano de Souza et al. 2018, A&A

Use of additional data (e.g. 
spectra) when they are 
available.

Sargas
F3-4I-II



S07 Rotation: expected results 

Bouchaud, Domiciano de Souza et al. 2020, A&A

Altair
A7V

VLTI/PIONIER and GRAVITY observations
ESTER model



S07 Rotation: expected results 

Bouchaud, Domiciano de Souza et al. 2020, A&A

Altair
A7V



S07 Rotation: expected results 
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S07 Rotation: expected results 

Combine with asterosismology

Physical 
parameters, 
including 
gravity 
darkening, 
mass, age
Bouchaud, Domiciano de Souza et al. 2020, A&A

Altair
A7V



S07 Rotation: expected results Altair
A7V

Bouchaud, Domiciano de Souza et al. 2020, A&A

Interferometry

Asterosismology

Spectroscopy

2D modeling (ESTER)

(interior and surface)

Stellar evolution

Bouchaud, Domciano et al. 2020, A&A

Parameters                                                           Mesurements 

Type spectral d’Altaïr: A7V



S07 Rotation: data analysis strategy

For all stars of the survey
 Bayesian analysis of all stars with CHARRON (A.Domiciano de 

Souza) with a simple surface intensity model (blackbody + 
analytical limb-darkening)
 ω-model (no β parameter) and β-model for well resolved stars 

(beyond 1st V minimum)
 Otherwise, only ω-model (no β parameter)

 Include vsini prior constraints and spectral profiles when available

For a few highlight stars (similar to 2020 Altair paper)
 Analysis with ESTER (M.Rieutord) combined with dedicated stellar 

atmosphere models  internal and surface rotation, age⇒ internal and surface rotation, age
 Include spectral and asterosismic data when available



Thank you for 
your attention 

Credits: 
P. Kervella
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