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The 0 Sct stars

& Sct stars lie in the classical instability strip: 6400 < T4 < 8900 K.

983 0 Sct stars continuously observed by Kepler for 4 yr.
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The 0 Sct stars
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What is amplitude modulation?

e.g., KIC 7106205
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What is amplitude modulation?

e.g., KIC 7106205
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Defining significant amplitude modulation

Each © Sct is defined as being an AMod or a NoMod star.
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KIC parameter statistics
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61.3 per cent of 983 & Sct stars are

AMod stars, with significant

(sbo) 6 Boj

amplitude modulation in at least a

single pulsation mode.
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Constant amplitude stars

e.g., KIC 2304168

(Balona & Dziembowski 2011) jgv
E
Period ratio of viand v2is 0.7725, S
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E
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(Bowman et al. 2016)
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Variable amplitudes

e.g., KIC 4733344 ] Y :
2 6 -

Period ratio of voand vsis 0.7678, & | :
associated with fundamental st vy g
and first overtone radial modes. £ - -
0 :M“MM‘ ‘ L AR | i

log g =3.50 + 0.23

g’ © 0y, =8.462183d"
A v, = 7.226764 d'1
(Huber et al. 2014) £ 7Dv3_9412445d
E 5 X v, = 8.266999 d"
EEPER N WMW%&; v, = 2.447564 d"
< 0 :ﬁ‘%ﬁﬁi%@"@eﬁi&ﬁﬂ%‘??ﬁﬁ%ﬁ: v, = 8.058252d"
_ - v, =3.245387d"
AMod star 3 - <y, =2719615d"
@ o - v, =9.266910d"
| B eio= =S il Ay, = 15688916 d
T o e e n e et T EE S | [0y, = 0745500 o
X v, = 1506513 d"
(Bowman et al. 2016) 5000 5250 5500 5750 6000 6250

BJD - 2450000

Dominic Bowman Amplitude modulation in ® Sct stars



Non-linearity: combination frequencies

Non-linear distortion model:
Higher amplitude pulsation modes have "higher order’ combinations:
(Kurtz et al. 2015; Balona 2016).
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Non-linearity: models

Theoretical prediction of e.g., KIC 4733344 (Bowman et al. 2016)
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HADS stars

& Sct stars with peak-to-peak
light excursions greater than
0.3 mag (McNamara 2000).
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Pulsate in fundamental and/or first
overtone radial modes
(McNamara 2000).

Typically slow rotators with:
vsini< 40 km s

(Breger 2000; McNamara 2000;
Rodriguez et al. 2000).

Post-main sequence stars?

(Petersen & Christensen-Dalsgaard
1996).

(Bowman et al. 2016)

[Only 2 of 983 Kepler d Sct stars are HADS stars!]
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HADS stars
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Conclusions
« The & Sct stars exhibit diverse T — T )
pulsational behaviour. I . «m‘i
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 Amplitude modulation is vy = \
common among & Sct stars, S 852 er

but not ubiquitous. L/ e ]
» Models can be used to . LT Tade

quantify the strength of non- L
linear mode coupling. f

» The HADS stars are rare and 2 A -
exhibit non-linearity, which j ’
may explain why these stars : L e
differ to typical & Sct stars. e o .

Jeffery & Saio (2016)
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