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Gentle feeding!!! 

KIC 10526294 – SPB star; Papics et al. 2014; see also Moravveji et al. 2015 
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KIC 10080943: 

two F-type g-mode pulsators  

in an eccentric, ~1Myr old 

binary 

Seismology 

Period spacing patterns 

+ 

rotational splitting 

Binarity 

Same age and composition 

+ 

Masses and radii (???) 

Keen et al. 2015; Schmid et al. 2015; 

Schmid & Aerts 2016 

V. Schmid’s talk 

(Thursday) 
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Stellar structure and evolution 

Guinan et al. 2000, 

11.5 or 13 

solar 

mass? 

V380 Cyg Tkachenko et al. 2014 

Dynamical 

 masses 

(accuracy of 1% !!!) 

Evolutionary 

masses 

 ≥10% in high(intermediate)-mass binaries 

 IS a function of evolutionary stage 

 Overshoot, metallicity help?  

Mass discrepancy: 
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Stellar structure and evolution 

Models 

 Over (under) predict temperatures (masses) by  10 % (50)%  

 Models are inter (and intra) inconsistent  

 Model discrepancies are mass-dependent  

 Magnetic fields help to resolve (some of) the discrepancies? 
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Rotationally-induced mixing 

Hunter et al. 2008 

Aerts et al. 2014 

X8 = log(Teff) 

Hunter et al. 2008 

 [N/H] vs. vsini observational trend 

 Two “groups” contradicting theory 

 Rotation brings nitrogen to the surface 

Aerts et al. 2014 

 [N/H] vs. fROT  no trend 

 [N/H] vs. TEFF & [N/H] vs. fP trends 

 Rotation does not seem to play a role 
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Internal Gravity Waves (IGWs) 

HD 46150 HD 46966 HD 46223 

Aerts & Rogers 2015 

IGWs 

 Efficient way to transport angular momentum (F-type 

stars too???) 

 Contradicting or supporting the theory of rotational 

mixing? 

 Mixing chemical species 

 What is their role in binary evolution (if any)? 

T. Roger’s talk (Tuesday) 
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Tidal evolution in binaries 

Stars with outer convective zones 

 Turbulent friction on the equilibrium tide  

 Operating in convection zones 

Stars with outer radiative zones 

 Radiative damping of dynamical tide  

 Operating in radiation zones 

Spin-orbit synchronization issue 

 Observations: non-synchronized spins where synchronization is expected  

 Theory: tidal torque  applied to the outermost part; angular momentum transport within a star  

 IGWs: a way to transport angular momentum? Can explain non-synchronous binaries? 
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Tidal evolution in binaries: 

circularization 

 Ecosω; no ages, masses, evolutionary states; all stars are on the MS; Teff < 10 000K; 

boundary at 6250 K 

Limitations 

 Theory performs OK, at least for stars with cooler components 

Conclusions 

 Tidal dissipation (age) dominates in binaries with (without) cool component 

hot-hot 

hot-cool 

cool-cool 
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Tidal evolution in binaries: 

circularization 

Turnoff binary NGC 6791 

Model tidal friction increased by factor of 100!!! 
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Scaling relations 
Kjeldsen & Bedding 1995, A&A, 293, 87 

Challenge 

Just guess the number of objects 

analysed using the relations and the 

number of the published papers… 

Incorrect writing 

according to Tim 

Bedding 
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for heat-driven pulsators? 

fmax 

Zwintz et al. 2014, Science, 345, 550 

Talk by A. Garcia Hernandez’s (Thursday) 

Talk by K. Zwintz (Thursday) 
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To conclude 

Let’s clean this office a bit ! 
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Opinion of public 

“We live in hope of deliverance from the 

darkness that surrounds us” – Sir Paul 

McCartney 


