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Question: When was the first detection of 

oscillations in a red giant?

Answer: 1596

A Mira with Kepler





Big red version of this:









CORALIE at the 

Swiss 1.2-m 

Leonhard Euler 

Telescope at La 

Silla, Chile

Frandsen et al. (2002)



Why is it so messy?

Mode lifetimes (t=2 to 4 days in the Sun)

Lorenztian envelope:

FWHM = 1 to 2mHz





Wide Field Infrared Explorer (WIRE) 

• launched on 5 March 1999

• primary mission failed 

• asteroseismology using the 

5cm star camera  (Derek 

Buzasi) 



Arcturus (Retter et al. 2003)

Stello et al. (2008)

WIRE observations of K giants

a UMa (Buzasi et al. 2003)



Big red version of this:

STILL



(2006)

CORALIE and ELODIE



Launched June 30, 

2003 (15 cm) 



Barban et al. (2007)

Finally! A clearly regular series of peaks



CoRoT (27 cm)

Launched: 27 December 2006



Red giants with CoRoT

(De Ridder et al. 2009)

Big red version of this:

Found!



figure by Daniel Huber



figure by Daniel Huber

red clump



The birth of ensemble asteroseismology



Kepler
95cm Schmidt telescope;  Launched: 6 March 2009.   Observations commenced: 1 May 2009



Red giants with Kepler (first 30 days)

Bedding et al. 2010



red clump



Huber et al. (2011)

red clump

Kepler



Scientific results: What can we do with 

all these stars?



Modelling individual stars



Stello et al. (2009)

Dn versus nmax

Ensemble asteroseismology:

red giants



Red giants with CoRoT

Hekker et al. (2009)

red clump



Huber et al. (2011)

Kepler

red clump



Scaling relations:



Huber et al. (2011)

red clump



Scaling relations:

Solve to get mass and radius:

(and luminosity)



Kallinger et al. (2010) - Kepler

red clump



So we can get M, R and L for all 

stars

What else can we do?



Stello et al. (2011)

membershipOpen clusters



Basu et al. (2011)

Open clusters ages



Miglio et al. (2011)

mass lossOpen clusters



Amplitudes

red clump



red clump

Mosser et al. (2011) - Kepler



Stello et al. (2011) – Kepler open clusters

Amplitudes :

Kjeldsen & Bedding (1995):



Stello et al. (2011)

Open clusters amplitudes



What else can we do?

A closer look at the frequency 

spectra...



Red giants with Kepler & CoRoT

Gilliland et al. (2010)

Mosser et al. (2010)

CoRoT

(140 days)

Kepler

(30 days)



Christensen-Dalsgaard (1988,1993)



White et al. (2011)



Bedding et al. (2010)

Kepler red giant (1 month)



same red giant (10 months)
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Barban et al. (2007)



Mixed modes arise from coupling between p 

and g modes with the same l

• p-mode cavity 

in envelope

• g-mode cavity 

in core



Dupret et al. (2009)

see also Christensen-Dalsgaard (2004)







Bedding et al. (2011); see also Mosser et al. (2011) for CoRoT results



T. White et al. (submitted to ApJ)



in press 

(under embargo!)



Thank 

you


