Amplitude modulation in d Sct stars: e
statistics from an ensemble of Kepler targets

Dominic M. Bowman®*, Donald W. Kurtz!, Michel Bregerz,

Simon J. Murphy34, Daniel L. Holdsworth’

1 Jeremiah Horrocks Institute, University of Central Lancashire, Preston PR1 2HE, UK

2 Department of Astronomy, University of Texas, Austin, TX 78712, USA

*

‘

University of Central Lancashire

<

3 Sydney Institute for Astronomy (SIfA), School of Physics, The University of Sydney, NSW 2006, Australia
4 Stellar Astrophysics Centre, Department of Physics and Astronomy, Aarhus University, DK-8000 Aarhus C, Denmark

* dmbowman@uclan.ac.uk

Take home message: The majority of 0 Sct stars are non-periodic pulsators, in which the visible pulsation energy is not conserved over 4 yr.

Where does the pulsation mode energy go?

Introduction

We present the results of a search for amplitude modulation of
pulsation modes in 983 & Sct stars from Bowman et al. (2016). The
O Sct stars are p mode pulsators and are found at the intersection of
the main-sequence and the classical instability strip on the HR
diagram [1]. Non-linearity can be caused by:

Modelling mode coupling

Coupled modes must satisty: vi = nv, £ mv; and ¢; = nd, £ md;
where n and m take integer values [2]. To distinguish resonant
mode coupling from a non-linear distortion model, a child mode
amplitude is modelled using:

A1 =l (A2 Az)

e Resonant mode coupling between a child and two parent

| 7 | _ where puc i1s the coupling coefficient. Non-linearity in the form of
modes, which appears as periodic amplitude modulation [4].

mode coupling produces large values of uc because mode energy

s being exchanged. Non-linearity in the form of a non-linear
distortion model produces small values of uc as the combination

frequency mimics the parent modes [2].

e Non-linear distortion model from the stellar medium not
responding linearly to the pulsation wave, or the emergent flux
variation not being a linear transformation of the temperature
variation producing harmonics and combination frequencies [3].

Case study: KIC 4733344

The amplitude spectrum and tracking plot for the AMod 6 Sct star
KIC 4733344 are shown below, and has the stellar parameters of:

Terr = 7200 = 250 K log g = 3.50 + 0.25 (cQs)

Searching for amplitude modulation

An ensemble of 983 06 Sct stars between 6400 < T.¢ < 10000 K
that were continuously observed by the Kepler Space Telescope
for 4 yr was compiled.
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A maximum of 12 pulsation modes above A > 0.1 mmag were
extracted from a star's amplitude spectrum. The amplitudes and
phases for each pulsation mode were tracked over 4 yr for each
star in 30 bins, creating an amplitude modulation catalogue [1].
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