
Searching rotational splittings in δ-Scuti stars using pattern 
finding techniques

A. Ramón-Ballesta, A. García Hernández, J.C. Suárez, J.R. Rodón, J. Pascual-Granado and R. Garrido



2

Rotational splittings in δ-Scuti stars

δ-Sct stars

Christensen-Dalsgaard (2003)
Breger et al. (1998)



3

Rotational splittings in δ-Scuti stars

CNES – D. Ducros

NASA Ames/JPL-Caltech/T Pyle

NASA's Goddard Space Flight Center

TESS (2018-2020+)

Kepler / K2 (2009-2018)
CoRoT (2006-2013)



4

Rotational splittings in δ-Scuti stars

CNES – D. Ducros

NASA's Goddard Space Flight Center

TESS (2018-2020+)

CoRoT (2006-2013) PLATO (2026)

ESA/ATG medialab



5

Rotational splittings in δ-Scuti stars

CNES – D. Ducros

NASA Ames/JPL-Caltech/T Pyle

NASA's Goddard Space Flight Center

TESS (2018-2020+)

Kepler / K2 (2009-2018)
CoRoT (2006-2013)

Mantegazza et al. (2012)



6

Rotational splittings in δ-Scuti stars

Surface rotation observed in solar-like stars
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Surface rotation observed in solar-like stars

But for most δ-Sct stars it remains a mystery...
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The Sample

Ramón-Ballesta et al. (2021)
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Three well known techniques:

●Discrete Fourier Transform
●Autocorrelation Function
●Histogram of Frequency Differences
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Favourable cases
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Orbital synchronisation
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Evolved stars
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13

Peculiar stars

Rotational splittings in δ-Scuti stars
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Peculiar stars
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Unknown rotation
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Unknown rotation

Rotational splittings in δ-Scuti stars

Ramón-Ballesta et al. (2021)



17

Unknown rotation

Rotational splittings in δ-Scuti stars
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Conclusions:
● The signature of δr is present and identifiable using 
asteroseismological data only.
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Conclusions:
● The signature of δr is present and identifiable using 
asteroseismological data only.

● Best results using the combined analysis of the Fourier 
transform and the autocorrelation function.

● The primary identification of Δν is crucial for a successful 
determination of δr.
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The End
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