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« asymptotic theory » :

Large separations :   (n,l) = (n+1, l) – (n,l)    

Small separations :

o

characterize average density  ( mass and  radius?)

characterize central regions   ( age?)

Generalities

but…   be careful !!!



o

an elephant in the room ! 
(S. Basu)

the initial helium problem



1.06 Msun

1.20 Msun

Soriano et al 2010
Arae

Ysun



Arae



lo
g

 L
/L

su
n



Soriano et al 2010
Arae

« best » models:
same M, R, g

but different age, Teff, L



Helium gradients in Solar type stars
2nd differences

or variations of the  large 
separations

But!!!
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Kepler 10b central star  (Baralha et al. 2011)



mu Arae
best models for each 
couple   [Fe/H], Y

Y decreases towards right



iota Horologii : seismic analysis…

… and best models

( For each metallicity, 
Teff of best model 
decreases for decreasing Y )

Vauclair et al. 2008

Best seismic models                  Hyades

(Lebreton et al. 2001)
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HD 52265 : 

examples of « good » models

[Fe/H] = 0.23

Yg

1.18 Msun



Preliminary results



Conclusions

• radius, mass : OK

• age : careful ; 
needs precise determination of Teff and/or L

• seismic log g may be used to help 
checking Teff determinations

but: other uncertainties; surface effects?


