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Red clump stars
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Astrometric surveys; Photometric surveys;  Spectrometric surveys;

Hipparcos Vista Apogee

+ Seismic surveys

- Standard candles - Kinematical and chemical-evolution probes

- Extinction probes - Age probes

- Density probes (Girardi 2016)
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Girardi 2016 Annu. Rev. Astron. Astrophys. 54:95–133



Seismic observable: period spacings
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Seismic observable: period spacings
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Modelling: core mass

AFE 2017 6

Montalban et al. (2013)

Period spacing ≡ core mass

Influence of the overshooting during the 

MS phase

-
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Red giants in open clusters

Bossini et al. (2017)

 Constraints on core 

mixing

“We find that models with 

moderate overshooting

successfully reproduce the 

range observed of DP in 

clusters….

In particular, we show that 

there is no evidence for the 

need to extend the size of the 

adiabatically stratified core, at 

least at the beginning of the 

HeCB phase”
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”STRUCTURAL GLITCHES NEAR THE 

CORES OF RED GIANTS REVEALED 

BY OSCILLATIONS IN G-MODE

PERIOD SPACINGS FROM STELLAR 

MODELS’’

Cunha et al 2015, ApJ 805, 127

1a model = RGB

1b model = clump

Buoyancy glitches
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PERIOD SPACINGS FOR PURE

GRAVITY MODES IN MODEL 1A

Buoyancy glitches

From shallow to deep glitch



Observed buoyancy glitches

KIC 9332840 

- At low frequency: 298 s

- At high frequency: 306 s

Mosser et al 2012, A&A 540

Here: deep glitch?
Cunha et al. 2015, ApJ 805, 127



Large modulation in the red clump
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 Glitches are very often present 

in red clump spectra

 They most often show a periodic 

modulation

 In a vast majority of cases, 

glitches are not an issue for 
measuring DP1

 Overshoot in the core to be

included in the modelling
Bossini et al (2015), MNRAS 453, 2290

Lagarde et al (2015), A&A 590, A141

DP1 = 328  s DP1 = 330  s
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Physics in the core Moderate overshoot

Period spacings Identification of buoyancy glitches
 Accurate measurement of DP1

(~ 0.07 % relative accuracy)

Red-clump stars as: 
standard candles, kinematical 

and chemical-evolution probes,

extinction probes, age probes,

density probes
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(Temporary) conclusion



Don 

Diègue
Rodrigue, as-tu du cœur ? Rodrigue, are you brave?

Don 

Rodrigue
Tout autre que mon père

L’éprouverait sur l’heure

Any but my father

Might test it at this moment

Pierre Corneille Stone Crow

le Cid, Acte I scène 5 Cider, Act I Scene 5 
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Probing the stellar core


