





Pulsating Stars across the H-R diagram

Non-radial pulsators
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Non-radial pulsations

Non-radial pulsations are described by 3 quantum numbers:
‘ radial order n (or k) - number of nodes in the radial direction
B degree index / - number of nodal lines across the surface

‘ azimuthal index m - number of nodal lines that cross the
stellar equator; spherical models are degenerate in m
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Why do stars pulsate?

1) Stochastic excitation
(convective layer):

« the Sun, solar-type
oscillators...

* millions of extremely
low amplitude
acoustic modes with
short lifetimes




Why do stars pulsate?

2) Self-excitation (k-mechanism):

e 0 Scuti stars, SPBs,
Cepheids white
dwarfs

« show p and/or g modes with a
variety of degree and radial
iIndices

« are found in “instability strips” -
In the H-R diagram

3) Forced oscillations through
tidal excitation in close binary
systems




Extreme Horizontal Branch (EHB) stars

Spectral Clas

Subdwarf B stars have

20,000 < Teff < 40,000 K

and 5.0<log g <6.2 [ ’
M=0.5M, S —E— —
Helium-burning core | o -l i_lasnlﬁ

Magnitude

surrounded by a thin
hydrogen envelope

Chemically peculiar, with
He typically
underabundant by a
factor of 10

Subdwarf O stars are
hotter, with 40,000 < Teff
< 100,000 K

They have an inert C/O
core surrounded by a
He/H envelope

Link sdB and post-AGB
stars to the white dwarfs ,

Colour (B-V)




Why study EHB stars???

1) Their formation is a

mystery

Proposed formation

channels

Common-envelope
ejection channel

Stable Roche lobe
overflow channel

Double helium White
Dwarf merger channel

CE ejection
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-> short period (P~0.1-10 d)
binary systems

-> very thin hydrogen-rich
envelopes

-> masses sharply peaked at
~0.46 Msun



Why study EHB stars???

Stable Roche Lobe Overflow

1) Their formation is a
mystery

Proposed formation

channels
* Common-envelope > long period (P~400-1500 d)
ejection channel binary systems
. Stable Roche lobe -> rather thick hydrogen-rich
envelopes
overflow channel -> similar mass distribution as for
CE ejection

* Double helium White
Dwarf merger channel



Why study EHB stars???

He-White Dwarf merger

1) Their formation is a
mystery

Proposed formation
channels

« Common-envelope
ejection channel

« Stable Roche lobe -> single sdB stars
rfl h | -> extremely thin hydrogen-
- rich envelopes

 Double helium White -> wide distribution of
Dwarf merger channel masses (0.4-0.65 Msun)




M31 Nucleus

Mg 1,

UV upturn .
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He—burning core
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PG0911+456 Bigelow/Mont4K 2007, January 16
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Relative Flux

PG0911+456
_Hel 4713

Hel 4922
Hel 4026

Hel 4471

Ty = 31710 K [190 K]

log g = 5.63 [0.04]

log N(He)/N(H) = —-2.63 [0.05]
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Relative number

Search domain in asteroseismological exercises
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