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Helioseismology
Compute a solar model
Compute the r-dependent coefficients for the oscillation PDEs
Eigenfunctions for ξr, P1, etc. and eigenfrequencies ω (non-zero 
solutions)
Corrections: perfect-gas law, abundances, opacity, …
Bring calculated eigenfrequencies in agreement with the observed 
frequencies (1 µHz precision, Cowling approximation is too 
inaccurate)
Direct modeling: mode identification (l = 0, …, ≈4000 and n ≈ 35)
Inversion: iteration of a solar model to approximate the observed p-
mode frequencies
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Sound Speed in the Solar Interior
Dispersion relation (Duvall’s law)

Sound speed

Abel’s integral equation
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Christensen-Dalsgaard, Gough, & Toomre (1985)
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Holography
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Lindsey & Brown (2000)
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Zhao & Kosovichev (2004)
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Time-Distance Helioseismology

Kosovichev, Duvall, & Scherrer (2000)
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