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With a distance of 4.4 light-years, 
  Centauri is the closest stellar 
system beyond the solar system. 
Its proximity, high apparent 
brightness, binarity and the fact 
that both components are stars of 
solar type and braket the Sun in 
mass, make   Centauri an ideal 
target for Asteroseismology and 
the study of solar-type oscillations. 
Recent remarkable observations of 
p-mode oscillations on both the A 
and the B component provide a 
unique opportunity for testing the 
theory of stellar structure and 
evolution.

In this study, we investigate the 
role turbulence plays in the outer 
stellar layers and estimate their 
influence on model frequencies. 
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Large Separations
Two 3D Large Eddy 
Simulations have been 
performed for the stars 
  Centauri A and B. In 
the upper left panel the 
super-adiabatic layer 
(SAL) of both stars is 
compared with the SAL 
of the Sun. The upper 
right panel shows that 
simple 1-dimensional 
convection theories fail 
to reproduce the 
structure resulting from 
the 3D simulations. The 
lower panel depicts the 
turbulent

Conclusions

turbulent kinetic energy (left) and anisotropy (right) of the same layers. The flow is 
nearly isotropic in layers below the SAL peak.

The influence on the 
structure of the outer 
layers of   Centauri A 
and B based on the 3D 
simulations is calcu-
lated. The structural 
changes subsequently 
lead to differences in 
the p-mode oscillation 
frequencies which are 
shown for Centauri A 
(left panel) and   Cen 
B (right panel) within 
the range of observed 
modes.

Our study shows that the value 
of the averaged large p-mode 
separations for   Centauri A is 
lowered by 1 Hz with respect to 
standard models.   

The apparent discrepancy 
between   Cen A's observed 
and model frequencies first 
noted by Miglio & Montalban 
2005 can be qualitatively and 
quantitatively explained with the 
predicted frequency shifts of this 
study. This differential analysis 
must be complemented by an 
absolute one.  
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