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Global oscillation properties

Elsworth & Thompson (2004)

nmax



Kepler asteroseismic survey

Chaplin et al. (2011, Science)



Échelle diagram

• Stellar evolution tracks 

from ASTEC, pulsation 

analysis with ADIPLS

• Segments of oscillation 

spectrum with size Dn

stacked vertically

• Combine with asymptotic 

relation to help assign 

degree l and order n

White et al. (2011)



Scaling relations

Mathur et al. (submitted)



C-D diagram

White et al. (2011)



e diagram

• C-D diagram for more 

evolved stars, plot Dn

against e instead of dn

• Models are systematically 

to the left of observations 

due to surface effects

• Value of e is sometimes 

ambiguous by ±1 for F 

stars with broad ridges

White et al. (2011)



Grid-based methods

Mathur et al. (submitted)



Fitting the frequencies

• Stellar evolution tracks 

from ASTEC, pulsation 

analysis with ADIPLS

• Parallel genetic algorithm 

optimizes globally, local 

analysis + SVD for errors

• Stellar age from match to 

large separation, correct 

surface effects empirically

0.75    < M < 1.75

0.002  < Z < 0.05

0.22    < Y < 0.32 

1.0      < a < 3.0

Metcalfe et al. (2009)



Christensen-Dalsgaard et al. (1996)Christensen-Dalsgaard  et al. (1996)

Kjeldsen et al. (2008)

• Incomplete modeling of 

surface convection zone 

leads to systematic errors

• Parameterize the offset, 

calibrate with solar data, 

apply homology scaling

• For near-optimal models, 

this procedure is enough 

to correct b Hydri data

Empirical surface correction



Example: binary system

Metcalfe et al. (in prep), Valenti & Fischer (2005), Wright et al. (2004)



Uniform analysis

Mathur et al. (submitted), Dogan et al. (in prep), Brandao et al. (in prep) 




