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SONG key publication



With data from:

• SONG Tenerife

• SONG Delingha

• NASA K2

• PAVO / CHARA
(White et al., in prep)

Combine high S/N

spectroscopic data

with uninterrupted

spacebased data 



The Hyades Open Cluster:

• Distance ~ 47 pc

Age ~ 650 Myr

Fe/H ~ 0.14

• Four red giant stars

thought to be RC stars

• Oscillations in four giants
(White et al., in prep., Beck et al. 2015)

and in two MS stars 
(Lund et al. 2016)

(Gaia, Raino et al. 2018)

(de Bruijne et al. 2001)



Sato et al. (2007)

Basic parameters for eps Tau:
- and the first exoplanet in an open cluster



Stello et al. (2017)

Basic parameters for eps Tau:
- asteroseismic measurements with SONG



(30 min cadence, lower panel smoothed)

New time series data from 

SONG and K2

srms = 2.8 m/s

srms = 160 ppm



Frequency analysis based on 

SONG data supported by the 

better spectral window of K2



Looking for l = 0 by combining the SONG and K2 data…



Determining the large frequency spacing:

Using the l = 0 modes:              Using ”Powersum”:

See Christensen-Dalsgaard et al. (2008) /

Arentoft et al. (2017, 2018) for details about

”Powersum”



Asteroseismic results:

Further analysis based on the

results from SONG



The remaining modes:

• Most are likely l = 1

• Some may be l = 3

• Some may be daily

aliases (e.g., of l = 2) 



Sato et al. (2007)

Updated parameters from 

asteroseismology (scaling),

spectral analysis and 

Interferometry: 

4950 +/- 22 K

2.67 (seismology), 2.72 +/- 0.07 (fit)

0.15 +/- 0.02

12.06 +/- 0.16

2.458 +/- 0.073

Planet mass m2 sin i 7.6 +/- 0.2 MJ 7.1 +/- 0.2 MJ



Kallinger et al. (2012)

Evolutionary stage of eps Tau:

• The asymptotic relation:

• Kallinger et al. (2012) / Kepler:

Three central radial modes

• For eps Tau (l = 0, n = 9 – 11)

∆𝜈𝑐= 5.04 𝜇𝐻𝑧, 𝜀𝑐 = 1.09

H-shell burning

Core He burning
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Period spacing:

Observe the remaining 3 giants 

to determine the period spacing? 

Eight clump stars in NGC6811

(Arentoft et al. 2017)



Amplitude ratio between photometry and spectroscopy:

Amplitude per radial mode

(Kjeldsen et al. 2008)

Amplitude ratio as a function of 

frequency;

Procyon (Huber et al. 2011), Sun

Note: SONG and K2 data

non-simultaneous…
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Amplitude ratio between photometry and spectroscopy:

Amplitude per radial mode

(Kjeldsen et al. 2008)

Not in total disagreement with

Günthers calculations…

Preliminarily not completely

inconsistent with Günthers 

calculations…

See Günthers talk this afternoon..



Fresh model results from Victor Silva Aguirre (Aarhus),

Fitting asteroseismic parameters + existing photometry

with BASTA models:

Distance: 44.287 pc (cluster distance ~ 47 pc)

Radius: 12.16 Rsun (interferometry: 12.06 +/- 0.16 Rsun)

Age: 600−50
+100 𝑀𝑦𝑟 (cluster age ~ 650 Myr)

Evolutionary stage: Most likely RGB
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Thank you for your attention and stay tuned for the paper!


