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Why mode identification?

Spectral type
P B ypA FG K M

log (luminosity [L ,]) [dex]

80 48 46 44 42 40 38 36 34
log [effective temperature [K]) [dex]
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Why photometric?

Why not spectroscopy?
Because photometry. ..

1.

is less time consuming

2. requires smaller telescopes
3.
4. allows easier exploitation of existing surveys

is more easily obtained for samples

(e.g. OGLE, WISE, GAIA. . .)

is another independent method

But. ..in general poor quality
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Why SPB stars?

Because we can: De Cat et al., 2007

1. 28 stars observed with Mercator
2. Geneva filters

3. 1-5 frequencies for each target
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The principle of photometric mode-identification

Limb darkening in different passbands act as spatial filters on the
pulsations
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Amplitude ratios are dependent on mode geometry
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Without rotation

AF, .
- = Re [(ARRT(0, 0) + ATTi(6, 6) + AT (6, 0)) exliot)]

nonadiabatic coefficients, differential flux functions:

R0, 6) = (2+6)(1—0) 7= Y[(0, 6)
(0,0) = Gires Y6, )
o GI(0,0) = Tritry (g, o)

Oln gegr

where Z; , = fol wPp(p) (i) dp

" Phase
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Without rotation
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Photometric amplitude is dependent on passband and degree /¢
(and mode eigenfunction)

= allows identification of degree ¢
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Introduction

Without rotation

Traditionally always within one photometric system, but. ..
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Broad space based filters < high amplitude precision
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Without rotation

What can we do with GAIA?
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Stellar mass (M)
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With (slow) rotation

Is the assumption of no rotation valid? No!
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With (slow) rotation

Is the assumption of no rotation valid? No!
Is the traditional approximation valid? Yes!
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Rotational velocity Vioy/Verit

X
N}
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Surface deformation Req/Rpole (%)

(Ballot, 2011)
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With (slow) rotation

Approximate perturbations as linear combinations of spherical

harmonics
AFX D m Tm 5m g
= Re [(ARRT(0,9) + ATT2(0, ¢) + AcGl (0, ¢)) exp(iot)]
1.5
= 2.
i m = e
° R/,X(Q, ¢) = Zj BjR,j’X(Q, ) 26 G5av
= 0.5r 1
. Tm(0.0) = Y, BT(0.0) -/
~ = 0.0 ]
o G(0,0) = ¥;BiG(6,¢) 7 ]
-0.5
where Ty, = [o pPo(u)h(p)dp 1ot
~18% 0.2 0.4 0.6 08 1.0
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Introduction

Implications for mode visibility
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Implications for mode visibility

5 T
7 |ios1564 —— GENEVAU
£ oS —— GENEVA B1
54 —— GENEVA B2|/
ay —— GENEVAB
z / v \ GENEVA V1
83 —— GENEVAV |/
S GENEVA G
= I \
w
5 L \ N
w2
%5 §
[ ——
3 kg
£1
[oR
2 /
<

0

0 10 20 30 40 50 60 70 80 90

Inclination angle i (degree)



Introduction The method

00000
000800000

Implications for mode visibility
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Inclination angle (¢ = 3)

The method

00000
0O000@0000

100——— : : ‘ ‘ ‘ : : 2.0 — —
AN — GENEVA.U 1 |
— GENEVA.B1 1 I}
— GENEVAB | |
50 — ocenevaB2|| 5| \ |
GENEVAV1 |
= — GENEVAV [
X 60} \ GENEVA.G [ v
> (I
£ \ 1.0f [
Q |
a - 1 I
e | |
0.5 1A
20 1 ]
0 L L L \\’l L L L L \ 0\9 L L L L
0 10 20 30 40 50 60 70 80 90 35.5 36.5 37.5 385 39.5

Inclination angle [deq]



Introduction The method

00000
0O000@0000

Inclination angle (¢ = 3)

Rotation
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No rotation

Amplitude ratio [x/B1]
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Amplitude ratio [x/B1]
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Amplitude ratio [x/B1]
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Amplitude ratio [x/B1]
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Photometric mode identification dependencies

Regarding input models:

e atmospheres (Teg,logg,Z, CT...)

e stellar structure (M, X, a, ...)

e rotation period

e nonadiabatic pulsation codes (opacities, eigenfunctions. . .)

e photometric calibration (zero points, response curves. .. )

Regarding observables:

passband

degree ¢

azimuthal order m

inclination angle
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Photometric mode identification dependencies

Regarding input models:

e atmospheres (Teg,logg,Z, CT...)
stellar structure (M, X, a, ...) FREE
e rotation period FREE

nonadiabatic pulsation codes (opacities, eigenfunctions. . .)

e photometric calibration (zero points, response curves. .. )
Regarding observables:

e passband
e degree { FREE
e azimuthal order m FREE

e inclination angle FREE
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To be done. ..

Computations of
Evolutionary tracks + nonadiabatic oscillations
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