6 S —
4 |
3 20 7
— L 4

~N
= L Solar—like .
o »
< 3 ~ giants .
2 ok post-AGB ~\ |
L AN 4
5
i - Stochastic mechanism ~ PBD 1
- N 4
o @ convective driving AN R |
r | @ x-mechanism b
| | @ e-mechanism S 1
- N 4
-4 I ‘ L [ [
5.0 4.5 4.0 3.5 3.0
10910 (Terr)

Sebastia Barcel6é Forteza SONG 2018 24 October 2018 0/ 12



THE ENVELOPE OF THE POWER SPECTRA OF

OVER A THOUSAND J SCUTI STARS

Sebastia Barcel6 Forteza

24 October 2018

" CENTRO DE ASTROBIOLOGIA

ASOCIADO AL NASA ASTROBIOLOGY INSTITUTE

csiCc @



CONTENTS

© INTRODUCTION
© DatA & METHODS
© REsuLTS

O Concrusions & FUTURE WORK

Sebastia Barcel6é Forteza SONG 2018 24 October 2018 1/ 12



Introduction The envelope

THE ENVELOPE

@ Power spectrum structure — modes — M, R, T
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Introduction The envelope

THE ENVELOPE

SOLAR-LIKE PULSATORS:
o Kjeldsen & Bedding (1995): vmax 0 MR™2T >
o Kallinger et al. (2010): a <3%
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(2] Kalllnger et aI (2010):
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Introduction The envelope

THE ENVELOPE

@ x-mechanism (Chevalier 1971; Xiong et al. 2016)
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log Ty

Excited modes of a § Scuti model from Dziembowski (1997).
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Introduction The envelope

THE ENVELOPE

@ x-mechanism (Chevalier 1971; Xiong et al. 2016)

o M€ [1.5,2.5] Mg o Q< Qxk
@ T € [6000,9000] K @ v € [60,930] uHz
BO C P 1 L [ | J g | ] =100 “I
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: S m Excited modes of a § Scuti model from Dziembowski (1997).
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Introduction Gravity-darkening effect

GRAVITY-DARKENING EFFECT

gerr (i) ~ g — R(i)2?sin?{i}
Terr (i) gfff(i) — B~ 1 (von Zeipel 1924)
5Tetr (i) = (Terr(i) — To) / Test
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Introduction Gravity-darkening effect

GRAVITY-DARKENING EFFECT

gerr(i) =~ g — R()Q?sin?{i}
Tere (i) < g2/ (i) — B ~ 1 (von Zeipel 1924)
5 Ter (i) = (Tet(i) — Ter) / Tesr

Q/Qx =0
16T e ()| =0 %

Sebastia Barcel6é Forteza SONG 2018 24 October 2018 4 /12



Introduction Gravity-darkening effect

GRAVITY-DARKENING EFFECT

gerr(i) =~ g — R()Q?sin?{i}
Tere (i) < g2/ (i) — B ~ 1 (von Zeipel 1924)
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Introduction Gravity-darkening effect

GRAVITY-DARKENING EFFECT

gerr(i) =~ g — R()Q?sin?{i}
Tere (i) < g2/ (i) — B ~ 1 (von Zeipel 1924)
5 Ter (i) = (Tet(i) — Ter) / Tesr

Q/Qx =0 Q/Qk = 0.7 Q) =1
6 Terr (1)) =0 % 0 Ter (1) S 41 % 16 Terr (1)] < 12.4 %
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Introduction Gravity-darkening effect

GRAVITY-DARKENING EFFECT

9000

8500

8000 bo00®

(K)

7500

i
o
°
°
°
°
°
°
o
°

7000

6500

6000
50 100 150 200 250 300 350 400

i ~ 90° Vi (1uH2)

Q/Q =0 Q/Qx =07 Q/Q =1
STerr(i) =0 % ST (i) = —2.4 % STerr(i) =~ —12.4 %

Sebastia Barcel6é Forteza SONG 2018 24 October 2018 5/ 12



Introduction Gravity-darkening effect

GRAVITY-DARKENING EFFECT

9000

8500

8000 bo00®

7500

T (K)

7000

6500

6000
OO 50 100 150 200 250 300 350 400

Vue (1HZ)

Q/Qx =0 Q/Qx =0.7 Q/Qx =1
5Teff(/.) =0 % 5Teff(/.) ~4.1 % 5Teff(/.) ~ 9.4 %

Sebastia Barcel6é Forteza SONG 2018 24 October 2018 5/ 12




Introduction

GRAVITY-DARKENING EFFECT

Gravity-darkening effect
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Introduction Teff — Vmax diagram

Tef — Vinax DIAGRAM
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Predicted temperatures of over 5000 & Scuti star models with V {ax, Q%, i} including the Kepler ET.g ~ 250 K
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Data & Methods Data sources

DATA SOURCES
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Measured {Vmax, Ter} values of over a thousand & Scuti stars.
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Data & Methods 6SBF

6 ScuTtIi Basics FINDER
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Accuracy of Vyax determination using dSBF for different run length and duty cycle from Moya et al. (submitted)
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Results Linear fit

METHOD 1: LINEAR FIT

38402 || o (%) |6.67
6800 £ 40 || Ni, (%) | 97
0964 || Now (%) | 3
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Results Linear fit

METHOD 1: LINEAR FIT

Tef = a- Umax + b

a (K/uHz) | 3.8 £0.2 o (%) |6.67
b(K) | 6800+ 40 || N (%) | 97
R 0.964 Nout (%) | 3
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Results Known § Scuti stars

METHOD 2: KNOWN 0 SCUTI STARS
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Conclusions & Future Work

CONCLUSIONS

@ We suggest a new scaling relation non dependent of {Q%, i}

@ We suggest a new method to constrain {Q%, i}

FUTURE WORK

o Improve Tof — Vmax With more data TESS
@ Improve Teff — Vmax With known & Scuti stars CHEOPS
@ # between photometric and spectroscopic data SONG

\

Sebastia Barcel6é Forteza SONG 2018 24 October 2018 11 / 12



Acknowledgements

THANKS FOR YOUR ATTENTION!

1.2x10% T T T T T T T T T

A Kepler LC Kepler SC < Outliers
1.1x10* ¥ CoRoT Sismo B CoRoT Exo
1.0x10*

f N H S

.0x10%
2 9.0x10 = <Teh>Vimon
5

A
"~ g.ox10% i~ 90°
== 0~ 0

7.0x10*

6.0x10%

5.0x10% | I |

200 600 800

ACKNOWLEDGEMENTS

o P.L. Pallé, T. Roca Cortés, R. A. Garcia
@ J.A. Caballero, E. Solano, A. Moya

Sebastia Barcel6é Forteza SONG 2018 24 October 2018 12 / 12



Acknowledgements

Barcel$ Forteza, S., Michel, E., Roca Cortés, T., & Garcia, R. A.
2015, A&A, 579, A133

Barcel6é Forteza, S., Roca Cortés, T., & Garcia, R. A. 2018, A&A,
614, Ad6

Brown, T. M., Latham, D. W., Everett, M. E., & Esquerdo, G. A.
2011, AJ, 142, 112

Chevalier, C. 1971, A&A, 14, 24
Debosscher, J., Sarro, L. M., Lépez, M., et al. 2009, A&A, 506, 519

Dziembowski, W. 1997, in IAU Symposium, Vol. 181, Sounding Solar
and Stellar Interiors, ed. J. Provost & F.-X. Schmider, 317

Kallinger, T., Mosser, B., Hekker, S., et al. 2010, A&A, 522, Al
Kjeldsen, H. & Bedding, T. R. 1995, A&A, 293, 87
von Zeipel, H. 1924, MNRAS, 84, 684

Xiong, D. R., Deng, L., Zhang, C., & Wang, K. 2016, MNRAS, 457,
3163

Sebastia Barcelé Forteza SONG 2018 24 October 2018 12 / 12



	Introduction
	The envelope
	Gravity-darkening effect
	Teff-max diagram

	Data & Methods
	Data sources
	SBF

	Results
	Linear fit
	Known  Scuti stars

	Conclusions & Future Work

