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Red giant oscillations from OGLE, CoRoT and KEPLER data



Varibility in RGB and AGB stars
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The many PL relations from the OGLE project
(Soszynski et al., 2007)
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Fiz. 1. Penod-lununosity diagrams of vanable red giants in the IMC. OSARG vanables are shown
as blue points (RGB as light blue, AGB as dark blue). Miras and SRV's are marked with pimk (O-
rich) and red (C-nich) points. Light and dark green points refer to O-rich and C-rich LSP varigples,
respectvely. Yellow points indicate ellipsoidal red Ziants.
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= solar type oscillations in
extreme red giants?
(Soszynski et sl. 2007,
Dz. & Soszynski 2010)
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Global picture of red giant oscillations from CoRot data
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Power Density (10° ppm* uHz™")
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Mixed modes in red giants from Kepler data
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Mixed modes in red giants from KEPLER data

Bedding et al. (2011)
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Unstable nonradial modes in classical pulsators

(Osaki 1977, Dziembowskil977)



Eigenfunctions in radiative interior
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From standing to running waves

(D) > 1

Trapped modes may be unstable in spite of the wave losses
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RR Lyrae star models

|I=10 modes calculated
With the running wave
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Note:
1. Best trapped |=1 modes close to 1=0
2. Poor trapping of I=2 and 1=3 modes.

CRITICAL FREQUENCIES

Ll

boundary condition

ng ~ 10°V ¢




Cepheid models ng, ~ 103V1

no unstable low degree modes

Problems:
1. Applicability of the running wave boundary condition

2. Validity of the Cowling approximation
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Fourh order system for the four radial eigenfunctions
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Asymptotic decomposition in the

Dz. 1971
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Avoiding the Cowling approximation

Reduction to second order systems

limit
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Exact equations for dipolar modes (Takata 2005)
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The acoustic envelope modes

reflected wave neglected

1'1!?; £
—‘D;(T‘b) = [ (D — i) dPgr > 1
J0

Wh
the running wave boundary condition at the convective envelope bottom

Cr23(Z21 22)6(pr®)s
I, +1.

Wr

small energy loss V=W =

R
fg:/‘mm2+2m2mﬁﬁ
J TR

h I‘5 —
a:/(mnﬂﬂ%ﬁmmnﬂ G INTCNE
] [ b

15



The acoustic propagation zone, where modes are trapped

(w—=N)(w—Ly) <0 is not the sufficient no-propagation condition.

There is no such a general condition.

Dipolar modes
approximate condition for the propagation zone bottom: .
w = max|wac(r), L1m (7)]

U
Wac(T) e = L — —
T, L 1 L 1 (1 3 )

local acousic cut-off frequency modified Lamb frequency (Takata 2006)

Frequencies of dipolar modes relative radial modes depend on which of
The two critical frequencies is first reached.
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From mixed global modes to envelope acoustic modes
radial and dipolar modes near v,
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Modes near v, trapped in convective envelope
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Small in gomparison with damping in outer layers (Dupret et al. 2009)

at L/M.>100. o



CONLUSION

In luminous red giant
the envelope dipolar modes and the radial modes
have very similar properties and
are expected to have similar amplitudes

20





