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Stellar oscillation theory: Linear perturbation (Unno+ 1989)

= Some basic hydrodynamics:
conservation of mass,
momentum and energy

= The linear perturbations to
describe oscillations

= Eigenvalues of oscillation
modes can be distinguished
by their quantum numbers:

n: the radial order
{: the angular degree
m: the azimuthal number
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Stellar oscillations

In the linear domain, the oscillations can be represented as

z= ZAJ- sin[27(wjt + ¢;)]. (1)
J

While, the stellar oscillations can be represented by temporal amplitudes
(frequency) as

1 .
z= Z EAj(t)ertej +C+ 0, ()
J

for nonlinear theory (Buchler+ 1995, 1997; Goupil+ 1994, 1998). Finally, we
may have a general form of (Zong+ 2017, in prep.)

2= 3" Aj(t)sin [27r(/0 wi(r)dr + (1)) 3)
J

v
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Pulsating stars and asteroseismology

The pulsating stars
including:
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Figure: A pulsation H-R diagram for pulsating stars.
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LAMOST spectra of four new DAVs
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Figure: The LAMOST spectra of the four white dwarfs
(Su+ 2017, under revision).
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The atmospheric parameters:

@

@

JO046: logg = 7.53;

Teg = 11680 K
J0621: log g = 8.25;
Teg = 11730 K
J0103: logg = 7.89;
Teg = 11750 K
JO0130: logg = 7.69;
Tog = 14100 K
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Pulsating white dwarf stars: Light curves
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Figure: Light curves of these four LAMOST white dwarf stars.
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The impacts of pulsation modes observed over long time baseline
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Figure: Measuring the Evolution of the Most Stable
Optical Clock G 117-B15A (Kepler+ 2005).
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The impacts of pulsation modes observed over long time baseline
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Figure: Measuring the Evolution of the Most Stable
Optical Clock G 117-B15A (Kepler+ 2005).
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Figure: A giant planet orbiting the
‘extreme horizontal branch’ star V391
Pegasi (Silvotti4 2007).
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Kepler — a revolutionary mission on uncovering amplitude, frequency
and phase modulations of oscillation modes in pulsating stars

Weikai ZONG LAMOST pulsating stars August 1, 2017; Brussels



The hot B subdwarf star KIC 10139564: Amplitude and frequency modulations
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KIC 7917485: habitable zone planet harbour (Murphy+ 20
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KIC7917485: habitable zone planet harbour (Murphy+ 201
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Figure 3. Delays in the light arrival time for the independent oscillation
frequencies f; (red squares) and f> (blue circles). Error bars are the formal least-
squares uncertainties. Weighted averages of the two measurements in each 10-d
segment are indicated as black diamonds.
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KIC7917485: habitable zone planet harbour
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KIC7917458: habitable zone planet harbour
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KIC 9408694: HZ planet? brown dwarf? or stellar companion? or noise??
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KIC9408694 S/N,=345.15
Teg=7020 K
log g=3.88 dex
RV=3km/s
[Fe/H]=0.09

Flux
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KIC 6382916
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KI1C 6382916
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General summary

iy

» Part (1) Four LAMOST white dwarf stars have been identified as pulsating white
dwarfs so far

#> Part (2) Three § Scuti stars had been observed by LAMOST

B

Part (2) Another new planet around a ¢ Scuti star?

oy

Part (2) One ¢ Scuti star in a wide binary system.
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#1 The faint Kepler sdB and white dwarf stars are very few observed by LAMOST

#1 The following LAMOST observations can provide constraints on the orbital
parameters pulsating stars in binary systems or planetary system

#> The follow-up photometric observations to complete a entire cycle of KIC 5950795
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