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ABSTRACT

Context. The Kepler spacecraft is providing time series of photometric data with micromagnitude precision for hundreds of A-F type stars.

Aims. We present a first general characterization of the pulsational behaviour of A-F type stars as observed in the Kepler light curves of a sample
of 750 candidate A-F type stars, and observationally investigate the relation between y Doradus (y Dor), ¢ Scuti (6 Sct), and hybrid stars.
Methods. We compile a database of physical parameters for the sample stars from the literature and new ground-based observations. We analyse
the Kepler light curve of each star and extract the pulsational frequencies using different frequency analysis methods. We construct two new
observables, “energy” and “efficiency”, related to the driving energy of the pulsation mode and the convective efficiency of the outer convective
zone, respectively.

Results. We propose three main groups to describe the observed variety in pulsating A-F type stars: y Dor, 6 Sct, and hybrid stars. We assign 63%
of our sample to one of the three groups, and identify the remaining part as rotationally modulated/active stars, binaries, stars of different spectral
type, or stars that show no clear periodic variability. 23% of the stars (171 stars) are hybrid stars, which is a much higher fraction than what has
been observed before. We characterize for the first time a large number of A-F type stars (475 stars) in terms of number of detected frequencies,
frequency range, and typical pulsation amplitudes. The majority of hybrid stars show frequencies with all kinds of periodicities within the y Dor
and & Sct range, also between 5 and 10 d~!, which is a challenge for the current models. We find indications for the existence of § Sct and y Dor
stars beyond the edges of the current observational instability strips. The hybrid stars occupy the entire region within the ¢ Sct and y Dor instability
strips and beyond. Non-variable stars seem to exist within the instability strips. The location of y Dor and ¢ Sct classes in the (7., log g)-diagram
has been extended. We investigate two newly constructed variables, “efficiency” and “energy”, as a means to explore the relation between y Dor
and ¢ Sct stars.

Conclusions. Our results suggest a revision of the current observational instability strips of & Sct and y Dor stars and imply an investigation of
pulsation mechanisms to supplement the x mechanism and convective blocking effect to drive hybrid pulsations. Accurate physical parameters for
all stars are needed to confirm these findings.

Key words. stars: oscillations — stars: fundamental parameters — binaries: general — asteroseismology — stars: variables: ¢ Scuti — stars: statistics

1. Introduction The region of variable A- and F-type, including main se-
quence (MS), pre-MS, and post-MS stars, with masses be-
tween 1.2 and 2.5 M, hosts the y Doradus (y Dor) and ¢ Scuti
(6 Sct) pulsators. The y Dor stars were recognized as a new class
of pulsating stars less than 20 years ago (Balona et al. 1994).
Our current understanding is that they pulsate in high-order grav-
ity (g) modes (Kaye et al. 1999a), excited by a flux modulation
mechanism induced by the upper convective layer (Guzik et al.
2000; Dupret et al. 2004; Grigahcene 2005). Typical y Dor peri-
ods are between 8 h and 3 d. From the ground, about 70 bona fide
and 88 candidate y Dor pulsators have been detected (Balona
et al. 1994; Handler 1999; Henry et al. 2005; De Cat et al. 2006;
Henry et al. 2011, among other papers).

With the advent of the asteroseismic space missions MOST
(Walker et al. 2003), CoRoT (Baglin et al. 2006), and Kepler
(Borucki et al. 2010), a new window is opening towards the un-
derstanding of the seismic behaviour of A- and F-type pulsators.
The main advantages of these space missions are (1) the long-
term continuous monitoring of thousands of stars, which enables
both the determination of long-period oscillations and the re-
solving of beat frequencies; and (2) the photometric precision
at the level of milli- to micro-magnitudes, which will provide
a more complete frequency spectrum and also allow the detec-
tion of low-amplitude variations that are unobservable from the
ground and providing a more complete frequency spectrum. The

availability of these long-term, very precise light curves makes
possible the first comprehensive analysis of the variability of a
sample of several hundred candidate A-F type stars that is pre-
sented here.

Article published by EDP Sciences

The 6 Sct variables, on the other hand, have been known for
decades. They show low-order g and pressure (p) modes with
periods between 15 min and 5 h that are self-excited through
the k-mechanism (see reviews by Breger 2000; Handler 2009a).
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Several hundreds of ¢ Sct stars have been observed from the
ground (e.g. catalogue by Rodriguez & Breger 2001).

Because the instability strips of both classes overlap, the ex-
istence of hybrid stars, i.e. stars showing pulsations excited by
different excitation mechanisms, is expected, and a few candi-
date hybrid stars have indeed been detected from the ground
(Henry & Fekel 2005; Uytterhoeven et al. 2008; Handler 2009b).

The main open question in seismic studies of A- and F-type
stars concerns the excitation and mode selection mechanism of p
and g modes. The only way to understand and find out sys-
tematics in the mode-selection mechanism is a determination
of pulsation frequencies and pulsation mode parameters for a
large number of individual class members for each of the pulsa-
tion classes, and a comparison of the properties of the different
case-studies. So far, a systematic study of a sufficiently substan-
tial sample was hampered by two factors. First, the number of
detected well-defined pulsation modes is too small to construct
unique seismic models, which is caused by ground-based obser-
vational constraints, such as bad time-sampling and a high noise-
level. Second, only a small number of well-studied cases ex-
ist, because a proper seismic study requires a long-term project,
involving ground-based multi-site campaigns spanning several
seasons, or a dedicated space mission.

First demonstrations of the strength and innovative character
of space data with respect to seismic studies of A-F type stars are
the detection of two hybrid y Dor-¢ Sct stars by the MOST satel-
lite (HD 114839, King et al. 2006; BD+18-4914, Rowe et al.
2006), and the detection of an impressive number of frequencies
at low amplitudes, including high-degree modes as confirmed
by ground-based spectroscopy, in the precise space CoRoT pho-
tometry of the ¢ Sct stars HD 50844 (Poretti et al. 2009) and
HD 174936 (Garcia Herndndez et al. 2009), and the y Dor star
HD 49434 (Chapellier et al. 2011). The first indications that hy-
brid behaviour might be common in A-F type stars were found
from a pilot study of a larger sample of Kepler and CoRoT stars
(Grigahcene et al. 2010; Hareter et al. 2010). Recently, Balona
et al. (2011a) announced the detection of § Sct and y Dor type
pulsations in the Kepler light curves of Ap stars. Hence, a break-
through is expected in a currently poorly-understood field of
seismic studies of A-F type pulsators through a systematic and
careful investigation of the pulsational behaviour in a large sam-
ple of stars.

The goals of the current paper are (1) to present a first general
characterization of the pulsational behaviour of main-sequence
A-F type stars as observed in the Kepler light curves of a large
sample; and (2) to observationally investigate the relation be-
tween y Dor and ¢ Sct stars and the role of hybrids. In forthcom-
ing papers, detailed seismic studies and modelling of selected
stars will be presented.

2. The Kepler sample of A-F type stars
2.1. The Kepler data

The NASA space mission Kepler was launched in March 2009
and is designed to search for Earth-size planets in the extended
solar neighbourhood (Borucki et al. 2010; Koch et al. 2010).
To this end, the spacecraft continuously monitors the brightness
of ~150 000 stars in a fixed area of 105 deg? in the constellations
Cygnus, Lyra, and Draco, at Galactic latitudes from 6 to 20 deg.
The nearly uninterrupted time series with micromagnitude preci-
sion also opens up opportunities for detailed and in-depth aster-
oseismic studies with unprecedented precision (Gilliland et al.
2010a). Of all Kepler targets, more than 5000 stars have been
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selected as potential targets for seismic studies by the Kepler
Asteroseismic Science Consortium, KASC'.

The Kepler Mission offers two observing modes: long ca-
dence (LC) and short cadence (SC). The former monitors se-
lected stars with a time resolution of ~30 min (Jenkins et al.
2010a), the latter provides a 1-min sampling (Gilliland et al.
2010b). The LC data are well-suited to search for long-period
g-mode variations in A-F type stars (periods from a few hours to
a few days), while the SC data are needed to unravel the p-mode
oscillations (periods of the order of minutes to hours).

The Kepler asteroseismic data are made available to
the KASC quarterly. In this paper we consider data from
the first year of Kepler operations: the 9.7 d QO com-
missioning period (1-11 May 2009), the 33.5 d Q1 phase
data (12 May—14 June 2009), the 88.9 d Q2 phase data
(19 June—15 September 2009), the 89.3 d time string of Q3
(18 September—16 December 2009), and 89.8 d of Q4 data
(19 December 2009—-19 March 2010). The SC data are subdi-
vided into three-monthly cycles, labelled, for example, Q3.1,
Q3.2 and Q3.3.

Not all quarters Q0—Q4 are available for all stars. The first
year of Kepler operations was dedicated to the survey phase of
the mission. During this phase as many different stars as possible
were monitored with the aim to identify the best potential can-
didates for seismic studies. From the survey sample, the KASC
working groups selected subsamples of the best seismic candi-
dates for long-term follow-up with Kepler. From quarter Q5 on-
wards, only a limited number of selected KASC stars are being
observed with Kepler. The results of the selection process of the
most promising y Dor, ¢ Sct, and hybrid candidates are presented
in this work.

2.2. Selection of the A-F type star sample

We selected all stars in the Kepler Asteroseismic Science
Operations Center (KASOC) database initially labelled as y Dor
or ¢ Sct candidates. The stars were sorted into these KASOC
catagories either because the Kepler Input Catalogue (KIC;
Latham et al. 2005; Brown et al. 2011) value of their effective
temperature T and gravity log g suggested that they lie in or
close to the instability strips of y Dor and & Sct stars, or be-
cause they where proposed as potential variable A-F type can-
didates in pre-launch asteroseismic Kepler observing propos-
als. To avoid sampling bias and to aim at completeness of the
sample, we analysed all stars listed in the KASOC catalogue
as 0 Sct or y Dor candidates. Our analysis results provide feed-
back on the initial guess on variable class assigment by KASOC.
As will be seen (Sect. 6.2), several of these stars actually be-
long to other pulsation classes, many of which are cool stars.
Because there are much fewer B-type stars in the Kepler field of
view than cooler stars, there is a natural selection effect towards
cooler stars. We also included stars initially assigned to other
pulsation types that showed periodicities typical for ¢ Sct and/or
v Dor stars. We are aware that many more ¢ Sct and -y Dor candi-
date stars are being discovered among the KASC targets, but we
cannot include all in this study.

The total sample we considered consists of 750 stars.
For 517 stars both LC and SC data are available, while 65
and 168 stars were only observed in SC and LC mode, respec-
tively. An overview of the A-F type star sample is given in
Table 1, available in the on-line version of the paper. The first
three columns indicate the KIC identifier of the star (KIC ID),
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right ascension (RA), declination (Dec), and Kepler magni-
tude (Kp). The Kepler bandpass is wider than the typical
broad-band filters that are commonly used in optical astronomy
(e.g. Johnson UBVRI), and can be described as “white” light.
The next three columns provide information on the spectral type
(Spectral Type), alternative name of the target (Name), and a
comment on its variability (Variable). Information on binarity
comes from the Washington Double Star Catalog (Worley &
Douglass 1997; Mason et al. 2001), unless mentioned otherwise.
For binary stars labelled with “x”, the double star was suspected
by inspecting Digitized Sky Survey and 2MASS images by eye.
The next set of columns provides information on the Kepler time
series. For each star, the number of datapoints (N datapoints), the
total time span of the dataset (AT) expressed in d, the longest
time gap in the Kepler light curves (67) expressed in d, and
the available (range of) quarters in LC (Quarters LC) and SC
(Quarters SC) mode are given.

2.3. Sample stars in the literature

Most of the 750 sample stars were previously unstudied. We
searched the catalogue by Skiff (2007) and found information
on spectral types for only 212 stars. Besides 198 confirmed A-
or F-type stars, among which are fourteen chemically peculiar
stars, we discovered that stars with a different spectral type also
ended up in the sample. There are six known B stars, one M star,
three K stars, and six G-type stars in the sample. The G star
KIC 7548061 (V1154 Cyg) is a known and well-studied Cepheid
(e.g. Pigulski et al. 2009) and is the subject of a dedicated paper
based on Kepler data by Szab6 et al. (2011). Sixty-two stars are
known to belong to multiple systems, including at least four-
teen eclipsing binaries (EB; KIC 1432149, Hartman et al. 2004;
KIC 10206340, Malkov et al. 2006; catalogues by PrSa et al.
2011; and Slawson et al. 2011). Seven stars are only known as
“(pulsating) variable stars”. The star KIC 2987660 (HD 182634)
is reported as a ¢ Sct star by Henry et al. (2001). Our sample
also includes a candidate @* Canum Venaticorum star, namely
KIC 9851142 or V2094 Cyg (Carrier et al. 2002; Otero 2007).
The Kepler field hosts four open clusters. In our sample at least
six known members of NGC 6819 are included. Also one, eight,
and nine members of NGC 6791, NGC 6811, and NGC 6866,
respectively, are in our sample. All 750 stars are included in
the analysis.

3. Physical parameters of the sample stars

Seismic models require accurate values of physical parameters
such as logg, T, metallicity [M/H], and projected rotational
velocity vsini. We compiled an overview of all T.g, logg, and
vsini values available for the sample stars in Table 2 in the
on-line version of the paper. The different sources include lit-
erature and KIC, along with values derived from new ground-
based data. A description of the different sources is given be-
low. The columns of Table 2 are (1) KIC identifier (KIC ID);
(2) T value from KIC; (3)—(5) Tex values taken from the
literature or derived from new ground-based data (Literature);
(6) adopted T value (Adopted); (7) logg value from KIC;
(8)—(9) logg values taken from the literature or derived from
new ground-based data (Literature); (10) adopted logg value
(Adopted); (11)—(12) vsini values derived from spectroscopic
data (Spectra). Stars that are known to be spectroscopic binaries
are flagged ° behind its KIC identifier (KIC ID). The derived
physical parameters of the binary stars have to be considered
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Fig. 1. 750 sample stars in the (T.q, log g)-diagram. The cross at the left
top corner represents the typical error bars on the values: 290 K for T
and 0.3 dex for log g.

with caution because the contribution of the binary components
might not have been correctly separated.

KIC-independent values of logg and 7. are only avail-
able for 110 stars. The values used for the subsequent analy-
sis are (in order of priority, depending on availability and ac-
curacy) the spectroscopically derived values, or the most recent
photometrically derived values. For all other stars we use the
only source: the KIC values. The corresponding adopted T
(in K), and log ¢ (in dex) values are given in boldface in the sixth
and tenth column of Table 2, respectively (column “Adopted”).
For 65 and 71 stars no value of T, and logg, respectively,
is available. Figure 1 shows the sample of 750 stars in the
(Tegr, log g)-diagram. We estimated the error bars on the KIC val-
ues by comparing them with the adopted values taken from
the literature or ground-based data. The average difference was
290 K for Tt and 0.3 dex for log g. vsini values are only avail-
able for 52 of the sample stars.

3.1. Literature

Besides papers dedicated to specific targets of our sample,
the on-line catalogues by Soubiran et al. (2010), Lafrasse
et al. (2010), Kharchenko et al. (2009), Masana et al. (2006),
Nordstrom et al. (2004), Glebocki & Stawikowski (2000),
Allende Prieto & Lambert (1999), and Wright et al. (2003) were
very helpful in the search for values of T.g, logg, and vsini.
Also, photometric indices by Hauck & Mermilliod (1998) were
used to estimate values of T.¢ and logg. We took care not to
include T.g values that are derived from the spectral type rather
than directly from data. The literature values of T.¢ and log g can
be found in Cols. 3—5 and 8, 9 of Table 2, respectively (“lit”).
We note that the given errors on T and log g, which sometimes
seem unrealistic small, are taken from the quoted paper and are
not rounded to the number of significant digits. Values of v sin i,
expressed in km s™!, are given in the last two columns of Table 2.
The source of each value is indicated by the label.

3.2. Kepler Input Catalogue

The KIC provides an estimate of 7. and log g for most Kepler
targets derived from Sloan photometry (see the second and
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seventh column, “KIC”, of Table 2, respectively). Unfortunately,
the KIC values of logg are known to have large error
bars (Molenda-Zakowicz et al. 2011; Lehmann et al. 2011).
Moreover, a comparison between KIC estimates of the stellar
radius and the radius derived from evolutionary models indicate
that the KIC values of log g might be shifted towards lower val-
ues by about 0.1 dex. The temperature values, on the other hand,
are fairly good for A-F type stars, and become less reliable for
more massive or peculiar stars, because for higher temperatures
the interstellar reddening is apparently not properly taken into
account. The stars in our sample are reddened up to 0.3 mag
in (B — V), with an average reddening of E(B — V) = 0.04 mag.
The 85 stars for which no KIC T4 value is available, which are
generally faint stars (Kp > 11 mag), are not considered in any
analysis related to temperature, unless values of T exist in the
literature or are available from the analysis of new ground-based
observations (see below).

3.3. New ground-based observations of sample stars

In the framework of the ground-based observational project for
the characterization of KASC targets (see Uytterhoeven et al.
2010a,b, for an overview), targets of the A-F type sample are
being observed using multi-colour photometry and/or high-to-
mid-resolution spectroscopy. The goal is to obtain precise values
of physical parameters that are needed for the seismic modelling
of the stars. A detailed analysis of a first subsample of A-F type
stars has been presented by Catanzaro et al. (2011). Several other
papers are in preparation. We include the available results to date
in this paper, because the precise values of T.q and logg are
needed for the interpretations in Sects. 7 and 8.

3.3.1. Strdmgren photometry from the Observatorio
San Pedro Martir

Multi-colour observations were obtained for 48 sample stars
over the period 2010 June 13-17 with the six-channel
uvby — B Stromgren spectrophotometer attached to the 1.5-m
telescope at the Observatorio Astrénomico Nacional-San Pedro
Martir (OAN-SPM), Baja California, Mexico. Each night, a set
of standard stars was observed to transform instrumental obser-
vations into the standard system using the well known trans-
formation relations given by Stromgren (1966), and to correct
for atmospheric extinction. Next, the photometric data were de-
reddeded using Moon’s UVBYBETA programme (Moon 1985),
and T.¢ and log g values were obtained using the uvby grid pre-
sented by Smalley & Kupka (1997). A detailed description of
the data will be given by Fox Machado et al. (in prep.). The re-
sulting stellar atmospheric parameters are presented in Table 2
under label “b”.

3.3.2. SOPHIE spectra from the Observatoire
de Haute Provence

We also analysed spectra of two sample stars, KIC 11253226
and KIC 11447883, obtained during the nights of 2009 July 31,
August 1, and August 5 with the high-resolution (R ~ 70 000)
spectrograph SOPHIE, which is attached to the 1.93-m telescope
at the Observatoire de Haute Provence (OHP), France. The spec-
tra were reduced using a software package directly adapted from
HARPS, subsequently corrected to the heliocentric frame, and
manually normalized by fitting a cubic spline.
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To derive stellar atmospheric parameters, the observed spec-
tra, which covers the wavelength range 3870—-6940 A, were
compared with synthetic spectra. The synthetic spectra were
computed with the SYNTHE code (Kurucz 1993), using atmo-
spheric models computed with the line-blanketed LTE ATLAS9
code (Kurucz 1993). The parameters were derived using the
methodology presented in Niemczura et al. (2009) which relies
on an efficient spectral synthesis based on a least-squares opti-
misation algorithm. The resulting values of T.g, logg and vsini
are presented in Table 2, under label “A”. The detailed analysis
results, including element abundances and microturbulence, will
be presented in a dedicated paper (Niemczura et al., in prep.),
including several other Kepler stars.

3.3.3. Spectra from the Tautenburg Observatory

Spectra of 26 sample stars were obtained from May to
August 2010 with the Coude-Echelle spectrograph attached to
the 2-m telescope of the Thiiringer Landessternwarte Tautenburg
(TLS), Germany. The spectra cover 4700 to 7400 A in wave-
length range, with a resolution of R = 32 000. The spectra were
reduced using standard ESO-MIDAS packages. We obtained be-
tween two and seven spectra per star, which were radial velocity
corrected and co-added. The resulting signal-to-noise in the con-
tinua is between 150 and 250.

Stellar parameters such as Teg, log g, [M/H], and vsini have
been determined by a comparison of the observed spectra with
synthetic ones, where we used the spectral range 4740 to 5800 A,
which is almost free of telluric contributions. The synthetic spec-
tra have been computed with the SynthV programme (Tsymbal
1996) based on atmosphere models computed with LLmodels
(Shulyak et al. 2004). Scaled solar abundances have been used
for different values of [M/H]. A detailed description of the ap-
plied method can be found in Lehmann et al. (2011). The result-
ing values of 7., log g and v sin i are presented in Table 2, under
label “g”. Errors are determined from y? statistics and represent
a 1-o confidence level. Detailed analysis results, including also
values of [M/H] and microturbulent velocity, will be published
in a dedicated paper (Tkachenko et al., in prep.).

4. Characterization of the sample

Figure 2 shows the distribution of the 750 sample stars in Tef
(top left), log g (top right), Kepler magnitude Kp (bottom left),
and total length of the Kepler light curve AT, expressed in d
(bottom right). For the analysis we used T.q and logg values
given in boldface in Table 2. Note that seven stars in our sample
are hotter than T = 9000 K, and fall off the diagram.

The following typical global parameters have been observed
for 6 Sct and y Dor stars (e.g. Rodriguez & Breger 2001; Handler
& Shobbrook 2002): logg = 3.2—4.3 and T = 6300-8600 K
for § Sct stars, and logg = 3.9-4.3 and Tz = 6900-7500 K for
v Dor stars. While yDor stars are generally MS stars, several
more evolved ¢ Sct stars have been observed.

The distributions in Fig. 2 show that about 70% of the
total sample does indeed have T.; values between 6300 K
and 8600 K. However, a significant number (about 20%) are
cooler stars. The logg values of our sample are concentrated
on 3.5—4.5, which represents about 76% of the total sample.

The sample consists of stars with magnitudes in the range
6 < Kp < 15 mag. The majority (about 55%) is located in the
interval Kp = [10, 12] mag. Given that stars with magnitudes
fainter than V = 9 are difficult to monitor spectroscopically from
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Fig. 2. Distribution in Ty (top left), logg (top right), Kepler magni-
tude Kp (bottom left), and total time span AT of the Kepler light curves,
expressed in d (bottom right) of the 750 sample stars. The number of
stars belonging to each bin (V) is indicated on the Y-axis. We used the
adopted values of Tt and log g, as given in boldface in Table 2.

the ground with 2 m-class telescopes, the fact that about 92% of
the stars are fainter than V = 9 has implications for the feasibility
of possible spectroscopic ground-based follow-up observations
(see Uytterhoeven et al. 2010a,b).

Finally, the total length of the Kepler dataset (not taking
into account possible gaps of several tens of days) is spread be-
tween 9.5 and 322 d. For a considerable fraction (19%) of the
sample only QO and Q1 data are available, with a total length
of 44 d, implying a frequency resolution slightly worse than
0.02 d~!. On the other hand, 351 stars, or 47% of the total sam-
ple, have a time span of more than 200 d (resulting in a frequency
resolution better than 0.005 d~1). Of these 351 stars, 46% have a
maximum time gap in the light curve of less than 10 d, and 23%
have a gap of over 200 d and up to 325 d.

In the following sections we will describe the variability
analysis results of all 750 stars. At this stage we did not exclude
any of the stars from the sample on grounds of non-compatibility
of physical parameters with the current expectations for A- and
F-type pulsators, to present a homogenous analysis and to inves-
tigate if Kepler confirms the current understanding of ¢ Sct and
y Dor stars.

5. Frequency analysis
5.1. Treatment of the Kepler light curves

In this paper we used the “non-corrected” light curves avail-
able to KASC for asteroseismic investigations through the
KASOC database. A description of the Kepler data reduction
pipeline is given by Jenkins et al. (2010a,b). However, these raw
time series suffer from some instrumental perturbations that need
to be corrected for, e.g. perturbations caused by the heating and
cooling down of the Kepler CCDs, variations caused by changes
in the aperture size of the source mask, etc. Some of the effects
are well known, and the corresponding non-stellar frequencies
are tabulated by the Kepler team (e.g. frequencies near 32, 400,
430, and 690 d~!). Other perturbations are not documented, and
are harder to evaluate and correct for.

We subjected the light curves of all sample stars to an auto-
mated procedure that involves fitting a cubic spline to the time
series, and correcting the residuals for discontinuities and out-
liers. To investigate if and to what extent artificial periodicities

at the same timescale as the expected pulsations in 7y Dor and
0 Sct stars are introduced by the correction, we also corrected
a subsample of stars by a different procedure that takes three
types of effects into account, namely outliers, jumps, and drifts
(see Garcia et al. 2011). Both correction methods gave the same
frequency analysis results within the accuracy of the dataset.
Next, the Kepler flux (Fkp(f)) was converted to parts-per-
million (ppm) (Fppm(?)), using the following formula:
F Kp(t) 1
fi(t) ’
with f(f) a polynomial fit to the light curve. A test on the ef-
fect of the use of different polynomial orders (2 to 10) on the
detected frequencies in the time series showed that, in general,
a third or fourth order polynomial fits the overall curvature bet-
ter than a linear fit. The choice of the polynomial did not change
periodicities with frequencies higher than 0.2 d~!. The obtained
error for frequencies between 0.01 and 0.2 d~! was of the or-
der of 1/AT d~', with AT the total time span of the light curve
expressed in d.

Fopm(t) = 10° x( (1)

5.2. Frequency analysis

The Kepler time series of the 750 sample stars were analysed
in a homogenous way, using a programme based on the Lomb-
Scargle analysis method (Scargle 1982). Frequencies were ex-
tracted in an iterative way until the Scargle false alarm proba-
bility (fap; Scargle 1982), a measure for the significance of a
peak with respect to the underlying noise level, reached 0.001.
In view of the almost uninterrupted and equidistant sampling of
the Kepler data, this estimate of the fap is a fast and reliable ap-
proximation of the true fap, because the number of independent
frequencies can be estimated precisely (see also the discussion
in Sect. 4 of Balona et al. 2011b). Frequencies were calculated
with an oversampling factor of 10. Time series consisting of only
LC data were not searched for periods shorter than 1 h, because
the corresponding Nyquist frequency is 24 d~!. For SC data, with
a time sampling of about 1 min, frequencies up to 720 d~! could
be detected.

As a comparison, subsamples of the stars were analysed
using different analysis methods, such as SigSpec (Reegen
2007, 2011), Period04 (Lenz & Breger 2005), the general-
ized Lomb-Scargle periodogram (Zechmeister & Kiirster 2009),
and the non-interactive code, freqfind (Leroy & Gutiérrez-Soto,
in prep.). The latter code is based on the non-uniform fast Fourier
transform by Keiner et al. (2009), and significantly decreases the
computation time for unevenly spaced data. The results obtained
with the different methods were consistent.

6. Classification
6.1. 6 Sct, y Dor, and hybrid stars

We performed a careful inspection (one-by-one, and by eye) of
the 750 light curves, the extracted frequency spectra, and list of
detected frequencies, and tried to identify candidate ¢ Sct, y Dor,
and hybrid stars. We used a conservative approach and omitted
frequencies with amplitudes lower than 20 ppm for the classi-
fication. We also filtered out obvious combination frequencies
and harmonics? in an automatic way, and only considered appar-
ent independent frequencies for the analysis. We suspect that the

2 As obvious combination frequencies and harmonics we consid-
ered nf; or kf; + If;, with f; and f; different frequencies, n € [2,3,4, 5],
and k,/ €[1,2,3,4,5].
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variable signal of a few stars is contaminated by the light varia-
tions of a brighter neighbouring star on the CCD. We flagged all
stars with a high contamination factor (>0.15), as given by the
KIC. If the light curves of the neighbouring stars on the CCD
were available through KASOC?, we carefully checked the light
curves of these stars with their neighbours. Stars that show an ob-
vious contamination effect were omitted from classification. We
used information on T (Table 2) to distinguish between ¢ Sct
and y Dor stars versus 8 Cep and SPB stars. To be conservative,
low frequencies (<0.5 d™!) (see, for instance, the frequency spec-
tra in Fig. 4) are currently not taken into account in the analysis,
because in this frequency range real stellar frequencies are con-
taminated with frequencies resulting from instrumental effects
(see Sect. 5.1), and the separation of the different origins requires
a dedicated study, which is beyond the scope of this paper.

We encountered a variety of light curve behaviour. Based
on a small number of stars and using only the first quarter
of Kepler data, Grigahcene et al. (2010) already proposed a
subdivision of the A-F type pulsators into pure & Sct stars,
pure y Dor stars, ¢ Sct/y Dor hybrids and y Dor/¢ Sct hybrids,
using the fact that frequencies are only detected in the ¢ Sct
(i.e. >5 d7!, or >58 uHz) or yDor (i.e. <5 d™' or <58 uHz)
domain, or in both domains with dominant frequencies in ei-
ther the 6 Sct star or y Dor star region, respectively. Among the
750 sample stars we see different manifestations of hybrid vari-
ability. There are stars that show frequencies with amplitudes of
similar height in both regimes, and stars with dominant frequen-
cies in the y Dor (6 Sct) domain and low amplitude frequencies
in the ¢ Sct (y Dor) domain. The light curves show diversity as
well. Balona et al. (2011d) already commented on the different
shapes of light curves of pure y Dor stars.

In this work, we focus on stars that show at least three
independent frequencies. We classified the stars in three
groups: 0 Sct stars, y Dor stars, and hybrid stars. Because the
underlying physics that causes the different types of hybrid
behaviour is currently not clear, all types of hybridity (both
6 Sct/y Dor hybrids and y Dor/é Sct hybrids) are included in the
group of hybrids. A star was classified as a hybrid star only if it
satisfied all of the following criteria:

— frequencies are detected in the ¢ Sct (i.e. >5 d~! or >58 uHz)
and y Dor domain (i.e. <5 d~! or <58 uHz);

— the amplitudes in the two domains are either comparable,
or the amplitudes do not differ more than a factor of 5-7
(case-to-case judgement);

— at least two independent frequencies are detected in both
regimes with amplitudes higher than 100 ppm.

By using these criteria, we should reduce the number of false
positive detections. In particular, we tried to avoid a hybrid star
classification of “pure” § Sct stars that show a prominent long-
term variability signal caused by rotation. We also tried to take
care of more evolved ¢ Sct stars that are expected to pulsate with
frequencies lower than 5 d~!. Stars that exhibited only or mainly
frequencies in the ¢ Sct domain (i.e. >5 d~') and did not sat-
isfy all of the above given criteria were assigned to the pure
6 Sct group. Likewise, the group of pure y Dor stars consists of
stars that do not comply with the hybrid star criteria, and that

3 Unfortunately, only 40 stars of the sample could be checked in this
way. We saw a clear contamination for the stars KIC 4048488 and
KIC 4048494, KIC 5724810 and KIC 5724811, and KIC 3457431 and
KIC 3457434. Less clear contamination is seen for KIC 4937255 and
KIC 4937257, and KIC 10035772 and KIC 10035775, which are stars
that show no obvious periodic variable signals.
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have only or mainly frequencies lower than 5 d~!. However, the
classification of pure y Dor stars is not as straightforward, be-
cause several other physical processes and phenomena can give
rise to variability on similar timescales, such as binarity and
rotational modulation caused by migrating star spots. We tried
our best to select only y Dor stars, but are aware that nonethe-
less, and most likely, our selection is contaminated with a few
non-bona fide y Dor stars. For stars that were observed in non-
consecutive Kepler quarters, we tried to beware of frequencies
introduced by the spectral window. For instance, frequently a
peak near 48 d~!' (555 uHz) is detected (e.g. KIC2166218 and
KIC 7798339), which for a y Dor pulsator can result in an incor-
rect classification as hybrid star.

In Figs. 3-5 a portion of the light curve with a time span
of 2.d (6 Sct stars) or 5 d (y Dor and hybrid stars) and a schematic
overview of the detected independent frequencies (i.e. combina-
tion frequencies are filtered out in an automated way, see above)
are given for a few representative stars of each group. The am-
plitudes and Kepler flux are expressed in ppm, and the frequen-
cies are given in both d~! (bottom X-axis) and uHz (top X-axis).
The dotted grey line in the amplitude spectra separates the § Sct
and y Dor regime. The dates are in the Heliocentric Julian Date
(HJD) format HIDy = 2454 950.0. The figures illustrate the va-
riety of pulsational behaviour within the groups. The § Sct stars
(Fig. 3) display an impressive variety of amplitude heights. The
variability of the stars in panels (d) and (e), KIC 9845907 and
KIC 9306095, respectively, is dominated by one high-amplitude
frequency. Several lower amplitude variations are also present.
The chance of confusing a high amplitude § Sct star (HADS)
and binarity is high for KIC 9306095. The stars in panels (a)—(c)
show multiperiodic variations with frequency amplitudes of sim-
ilar size. The rotational frequency near 1.2 d~! and its first har-
monic of the star KIC 10717871 (panel c¢) could be mistaken for
v Dor-like frequencies. Because there are no other longer-term
periodicities, there is no evidence for the possible hybrid status
of this star.

The light curves of yDor stars (Fig. 4) vary from obvi-
ous beat patterns to less recognizable variable signals. Balona
et al. (2011d) already pointed out that there are symmetric
(e.g. panel d) and asymmetric (e.g. panel e) light curves among
the stars that show obvious beating, and that most likely in these
cases the pulsation frequencies are comparable to the rotation
frequency. Balona et al. (2011d) also suggested that the more
irregular light curves likely stem from slowly rotating stars.

Examples of hybrid stars are given in Fig. 5. The grey
dotted line in the right panels guide the eye to separate
the 0Sct and yDor regimes. The stars KIC3119604 and
KIC 2853280 (panels a and b, respectively) are clearly dom-
inated by ¢ Sctfrequencies, while the y Dor frequencies have
lower amplitudes. The star KIC 9664869 (panel c¢) is an ex-
ample of a star that exhibits frequencies with amplitudes of
comparable height in the two regimes. The highest peak in the
vDor region is most likely related to the stellar rotation pe-
riod, however, because several harmonics are also observed. The
bottom two panels are examples of hybrid stars dominated by
v Dor periodicities.

Table 3, available in the on-line version of the paper, presents
an overview of the stars assigned to the three groups. For each
star (KIC ID) we provide the classification (Class), the to-
tal number of independent frequencies () detected above the
significance level (fap = 0.001) and with amplitudes higher
than 20 ppm, and the number of independent frequencies de-
tected in the y Dor and 6 Sct regime (N,por and Nesc, respec-
tively). The next column gives as a reference the total number
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Fig. 3. Light curve and frequency spectrum of five stars assigned to the § Sct group, illustrating the variety of pulsational behaviour within the
group. The left panel shows a portion of the Kepler light curves. The Kepler flux is expressed in ppm, HID is given in d with respect to HIDy =
2454950.0. The right panel gives a schematic representation of the detected independent frequencies, expressed in d~! (bottom X-axis) or uHz
(top X-axis). Amplitudes are given in ppm. The dotted grey line separates the ¢ Sct and y Dor regime. Note the different Y-axis scales for each star.
a) KIC 8415752; b) KIC 8103917; ¢) KIC10717871; d) KIC 9845907; e) KIC 9306095.

of frequencies detected above the significance level, including
combination frequencies and harmonics (No,). The next four
columns denote the frequency range of peaks in the y Dor and
0 Sct regimes ((Freq Range),nor and (Freq Range)ss., expressed
in d™!), the highest amplitude (Amplitudep;gp, expressed in ppm)
and associated frequency (Fregpign, in d™1). In the last column a
flag (e) indicates if the risk on light contamination with a neigh-
bouring star on the CCD is high (contamination factor >0.15).
A typical error on the frequency associated with the highest am-
plitude is 0.0001 d~!. The error on the amplitude ranges from
a few ppm up to about 30 ppm. We note that for stars identi-
fied as y Dor or & Sct stars we report on frequencies up to 6 d~!
or from 4 d~!, respectively, to account for, for instance, the fre-
quency spectrum of more evolved stars.

We note that for several stars classified as y Dor star only
LC data are available. This may create a selection effect, be-
cause short-term ¢ Sct periods are more difficult to detect in the
short timestring of LC data owing to sampling restrictions. Also,
as mentioned above, even though we carefully checked the stars
one by one, we expect to have a few false positive detections of
hybrid and y Dor stars because the typical y Dor frequencies can
be easily confused with variations of the order of a day caused

by rotation or binarity. A more careful analysis and interpreta-
tion of the full frequency spectrum of all individual stars of the
sample will clarify this matter, but this is beyond the scope of
this paper.

We compared our classification with the automated super-
vised classification results presented by Debosscher et al. (2011).
Because these authors studied public Kepler Q1 data, only
479 objects of our sample appear in their catalogue. We point out
that the classifier by Debosscher et al. (2009) only takes three in-
dependent frequencies with the highest amplitudes into account.
Hence, the recognition and classification of hybrid behaviour
is currently not implemented. Moreover, because the classifier
does not take external information into account that can distin-
guish between B-type stars and A-F type stars (e.g. colour infor-
mation, spectral classification based on spectra), there is often
a confusion between ¢ Sct and 8 Cep stars, and between y Dor
and SPB stars. In general, there is good agreement (>87%, clas-
sified in terms of ¢ Sct or 8 Cep stars) with the classification by
Debosscher et al. (2011) for stars that we classified as ¢ Sct stars.
The vy Dor stars, as we classified them, are in general less eas-
ily recognized by the automated classifier. Often they appear
as “miscellaneous” in their list. This is not surprising, because
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Fig. 4. Similar figure as Fig. 3, but for five candidate y Dor stars. Note the different X-axis scale with respect to Fig. 3. a) KIC 1432149;

b) KIC 5180796; ¢) KIC 7106648; d) KIC 8330056; e) KIC 7304385.

so far only a few high-quality light curves of well-recognized
v Dor stars were available that could be used as a template to
feed the classifier. Stars that we identified as hybrid stars appear
in the catalogue by Debosscher et al. (2011) as “miscellaneous”
or as ¢ Sct, y Dor, 8 Cep, or SPB stars. The work presented in this
paper will provide valuable feedback and information to refine
the automated supervised classification procedure developed by
Debosscher et al. (2009).

6.2. Other classes

About 63% of our sample is recognized as ¢ Sct, y Dor, or hy-
brid star. Table 4, in the on-line version of the paper, gives an
overview of the “classification” of the remaining 37% of the
stars. For each star (KIC ID) the associated classification (Class)
and a flag (Flag) indicating a high risk on light contamination by
a neighbouring star (e if there is a contamination factor >0.15),
are given. Table 4 includes stars that show no clear periodic vari-
ability on timescales typical for ¢ Sct and y Dor pulsators (...,
or “solar-like”), stars that exhibit stellar activity and show a ro-
tationally modulated signal (“rotation/activity”), binaries (“bi-
nary” or eclipsing binary “EB”), B-type stars (“Bstar”), can-
didate red giant stars (“red giant”), Cepheids (“Cepheid”), and
stars whose light is contaminated by another star (“contami-
nated”). Although the observed ranges in 7. and log g include
typical values for RR Lyr stars (see Fig. 2), we did not find any
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in our sample, but there are ~40 such stars observed by Kepler,
which are studied separately (Kolenberg et al. 2010; Benko et al.
2010). Unclear cases mostly show a behaviour that might be re-
lated to rotation and are hence also labelled “rotation/activity”.
We also assigned the candidate y Dor stars for which less than
three significant peaks were detected to this category. The light
curve and frequency spectra of a few examples of these other
classifications are given in Figs. 6 and 7.

One hundred and twenty-one stars do not show an obvi-
ous periodicity in the expected range for y Dor and ¢ Sct stars,
or have an unresolved frequency spectrum within the available
dataset. The star KIC 9386259 (Fig. 6, panel a) is an example of
a star showing no clear periodicity. Furthermore, we used the la-
bel “...” for some stars for which less than three significant fre-
quencies were detected (e.g. KIC 11509728 and KIC 11910256).
We investigated the stars for signatures of solar-like oscillations
and identified 75 candidate solar-like oscillators (‘“‘solar-like”,
see Table 4).

We identified seven B-type stars and 44 red giant stars in the
sample. The giant stars show an envelope of frequencies with
amplitudes up to 100—200 ppm in the region 0.5-5 d~!, as il-
lustrated by KIC 2584202 (Fig. 6, panel b). Among the B-type
stars, we recognized five SPB stars and one candidate 3 Cep star.

Within the sample we identified at least 39 binaries, includ-
ing 28 EBs. In Table 4 the binary stars are labelled “binary”,
or “EB” for an EB. If the variability of one of the components
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Fig.5. Similar figure as Fig. 3, but for five candidate hybrid stars. a) KIC3119604; b) KIC 2853280; ¢) KIC9664869; d) KIC 9970568;
e) KIC 3337002. The two top panel a)—b) are § Sct frequency-dominated stars, and the two bottom panels d)—e) are y Dor frequency-dominated

stars.

is identified as typical for one of the three groups outlined
in Sect. 6.1, we also indicated this in Table 4. Panels (¢)—(e)
of Fig. 6 show examples of EBs. An interesting target is
KIC 11973705, because it most likely is a binary with a ¢ Sct
and SPB component (see also Balona et al. 2011b). For three
stars reported in the literature as EBs (PrSa et al. 2011; Slawson
et al. 2011; Hartman et al. 2004), KIC 2557115, KIC 5810113,
and KIC 1432149, we find no clear evidence of their eclipsing
nature in the Kepler lightcurves. In case of KIC 1432149, pre-
sented by Hartman et al. (2004) as an EB with period 9.3562 d,
we cannot confirm its eclipsing nature or its orbital period, and
we suspect that this target has been misidentified as an EB.

Several stars show an irregular light curve typical of stellar
activity, or a clearly rotationally modified signal (panels (a)—(c)
of Fig. 7). It is also not impossible that low-amplitude pulsat-
ing vy Dor star candidates are hidden among the stars labelled
as “rotation/activity” in Table 4. Namely, when only one or two
of their pulsation frequencies reach the current detection thresh-
old, they are not yet assigned to a pulsation group. A possible
v Dor candidate is given in panel (d) of Fig. 7.

In some cases the light curves look very peculiar, and
the origin of the variability is not clear. This is the case
for KIC 3348390 (panel (e) of Fig. 7) and KIC 4857678,
for instance.

We discovered several interesting targets among the 750 stars
of the sample. Dedicated studies of groups of individual stars
will be presented in forthcoming papers. Below, we will sort the
stars into different classes.

7. Characterization of the different classes

The classification described in the previous section results in
the following distribution. A total of 63% of the sample can be
identified as y Dor, § Sct or hybrid stars: 27% are classified as
6 Sct stars (206 stars), 23% as hybrid stars (171 stars; of which
115 stars are ¢ Sct-dominated and 56 stars are y Dor-dominated),
and 13% as vy Dor stars (100 stars). A striking result is that al-
most a quarter of the sample, i.e. 171 stars, shows hybrid be-
haviour. This is in sharp contrast with the results obtained from
ground-based observations, where so far only three candidate
v Dor-6 Sct hybrid stars have been discovered. The far superior
precision of the space data opens a new window in detecting
low amplitude variations. This result was already hinted at by
Grigahcene et al. (2010) and Hareter et al. (2010), but the quan-
tification by means of this sample is remarkable.

Of the remaining 37% of the sample, a considerable number
(121 stars, 16%) do not show clear variability with periods in the
expected range for y Dor and ¢ Sct stars. Among this group are
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Fig. 6. Similar figure as Fig. 3, but for stars that were not assigned to the groups of § Sct, y Dor or hybrid stars. a) KIC 9386259, no clear periodic
signal detected; b) KIC 2584202, red giant star; ¢) KIC 5197256, EB or ellipsoidal variable with a ¢ Sct component; d) KIC 3230227, EB with a
y Dor component; e) KIC 9851142, EB with most likely a y Dor component.

75 candidate solar-like oscillators. Our sample has seven B-type
stars (1%) and 44 stars (6%) are identified as red giant stars.
One Cepheid turned out to be among the sample. About 8% of
the sample shows stellar activity, often manifesting itself by a
rotationally modulated signal.

At least 5% of the sample stars are identified through the
analysis of their light curve as binary or multiple systems, of
which 3.5% show eclipses. When we also consider the known
binaries from the literature (Table 1), we arrive at a binary rate
of 12% within the sample. The number of binary detections
is only a fraction of what is expected. The binary rate among
A-F type stars in general and ¢ Sct stars in particular is estimated
to be at least 30% (Breger & Rodriguez 2000; Lampens & Boffin
2000). Several additional stars are expected to be part of multi-
ple systems with possibly much longer periods than the available
Kepler time span. The percentage of EBs in our sample is high.
Prsa et al. (2011) reported a 1.2% occurence rate of EBs among
the Kepler targets.

Figure 8 shows the stars that are not assigned to one of the
0 Sct, y Dor or hybrid star groups in a (T, log g)-diagram. The
solid thick black and light grey lines mark the blue and red edge
of the observed instability strip of § Sct and y Dor stars, respec-
tively (Rodriguez & Breger 2001; Handler & Shobbrook 2002).
Owing to the possibly incorrect separation of the binary com-
ponent’s contribution, we considered the physical parameters of

A125, page 10 of 70

the binaries as insufficiently constrained and omitted them. The
same holds for the B-type stars, which are much hotter than the
Ter region shown here. The stars that show no clear periodic
variability on timescales typical for ¢ Sct and y Dor pulsators
(open triangles) and stars that exhibit stellar activity (bullets)
are found along the MS and in more evolved stars. The loca-
tion of the only Cepheid in our sample is marked by a cross.
The candidate red giants (open squares) are all but one found in
the expected region of the (T.s, log g)-diagram. This implies that
the KIC photometry separates giant from MS stars well.

7.1. Characterization of stars that show no clear periodic
variability

We now focus on the properties of the 121 stars that show no
clear periodic variability in the y Dor and ¢ Sct range of frequen-
cies to understand why no oscillations are detected. Figure 9
presents the distribution in Ter (top left), logg (top right),
Kp (bottom left), and total time span AT, expressed in d, of the
Kepler light curves (bottom right).

The cool boundary of the observational instability strip for
v Dor stars is located around T.g = 6900 K. At least* 78% of
the 121 stars have cooler temperatures, and hence no A-F type
variability is expected. About 75 stars are identified as candidate

4 For 11% of the 121 stars we have no information on T or logg.
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Fig. 7. Similar figure as Fig. 3, but for stars that were not assigned to the groups of ¢ Sct, y Dor or hybrid stars. Stellar activity/rotational modula-
tion: a) KIC 8748251; b) KIC 8703413 and ¢) KIC 11498538; no clear classification: d) KIC 12062443 and e) KIC 3348390.

solar-like oscillators. However, 10% of the 121 stars that show
no clear periodicity are located inside the instability strip of
v Dor or § Sct stars (see also Fig. 8). Additional investigation is
needed to confirm that these stars do not show variability, which
would imply that non-variable stars exist in the instability strip.

Sixty percent (71 stars) of our non-variable stars are fainter
than Kp = 12 mag, and 18% are fainter than Kp = 14 mag.
The faintness of the star most likely has an impact on the
(non-)detection of periodicities. To quantify this, we counted
the fraction of apparently non-periodic stars per magnitude bin
for the full sample of 750 stars. The number of stars that
show no clear peridodicity increases dramatically towards faint
stars: the fraction is only 2% for magnitude Kp = 9 mag, 5% for
Kp = 10 mag, 12% for Kp = 11 mag, 15% for Kp = 12 mag,
41% for Kp = 13 mag, and 68% for Kp > 14 mag. The fainter
the star, the more difficult it becomes to detect periodicities. Our
analysis results, which were obtained by only considering am-
plitudes above 20 ppm, lead us to suspect that the Kepler detec-
tion limit of A-F type low-amplitude oscillations (<20 ppm) lies
around Kp = 14 mag (see also Sect. 7.2).

We find no evidence for a selection effect towards stars with
a short time span in the available Kepler time series. The right
panel of Fig. 9 shows that also several time series with long time

5> As demonstrated in Sect. 7.2, arevision of the current instability strip
is required.

spans do not show clear variability. Also, the observing mode
has no obvious influence on the (non-)detection of oscillations.
Fifty-four percent of the 121 stars have only LC data, while 46%
have only SC data.

To summarize, stars that show no clear periodic variations
are generally the cooler and fainter stars of the sample. We do
not find evidence for a bias towards the total time span of the
available light curve or towards the observing mode (LC ver-
sus SC).

7.2. Characterization of 6 Sct, v Dor, and hybrid stars
7.2.1. The (Tex, log g)-diagram

The current ground-based (GB) view on the positions of the
60 Sct and yDor classes in the (T, logg)-diagram (parame-
ters are taken from the literature®) is presented in panel (a) of
Fig. 10. A comparison of log g values derived from Geneva pho-
tometry and from other sources (photometry and spectroscopy)

¢ Rodriguez & Breger (2001); Rodriguez et al. (2000); Henry & Fekel
(2005); Poretti et al. (1997); Breger et al. (1997); Zerbi et al. (1997,
1999); Aerts et al. (1998); Kaye et al. (1999b); Gray & Kaye (1999);
Eyer & Aerts (2000); Guinan et al. (2001); Aerts (2001); Martin et al.
(2003); Mathias et al. (2004); Rowe et al. (2006); Bruntt et al. (2008);
Cuypers et al. (2009); Uytterhoeven et al. (2008); Catanzaro et al.
(2010, 2011).

A125, page 11 of 70


http://dexter.edpsciences.org/applet.php?DOI=10.1051/0004-6361/201117368&pdf_id=7

A&A 534, A125 (2011)

_- o Red giants -_
2 4 No clear 8 Sct/y Dor variability e —I_

{ » Stellar activity/rotational modulation F
x Cepheid

log g

T T
8000 4000
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gles), stars identified as red giants (open squares), stars that exhibit stel-
lar activity (bullet), and a Cepheid (cross). The cross at the right top
corner represents the typical error bars on the values: 290 K for Tey
and 0.3 dex for logg. The solid thick black and light grey lines mark
the blue and red edge of the observed instability strips of ¢ Sct and
v Dor stars, as described by Rodriguez & Breger (2001) and Handler &
Shobbrook (2002), respectively. In the on-line version of the paper the
open squares, open triangles, bullets, and crosses, are red, blue, black,
and black, respectively.
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(bottom right) of the 121 stars that show no clear periodic varibility. The
number of stars belonging to each bin is given on the Y-axis.

indicates a systematic difference of about 0.4 dex for logg val-
ues above 4.35 dex as calculated from the Geneva photometry
(Cuypers & Hendrix, priv. comm.). Therefore we have corrected
the values based on Geneva photometry. Evidently, the § Sct and
v Dor stars occupy distinct locations in the (T.g, log g)-diagram,
with a small overlap region.

Panel (b) of Fig. 10 shows a different picture. Here the ¢ Sct,
v Dor, and hybrid stars from the Kepler sample are plotted. We
used the adopted values of T and log g, as given in Table 2. The
cross in the top right corner of the figure shows typical errors on
the values. The stars are scattered in the (7Teg, log g)-diagram: the
0 Sct and y Dor stars are not confined anymore to the two re-
gions that were clearly seen for the ground-based stars. Even
when considering the large error bars on the values, the scatter is
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present. Kepler ¢ Sct stars exist beyond the red edge of the insta-
bility strip, while Kepler y Dor pulsations appear in both hotter
and cooler stars than previously observed from the ground. The
Kepler hybrid stars occupy the entire region between the blue
edge of the ¢ Sct instability strip and the red edge of the y Dor in-
stability strip, and beyond. The position of the Kepler ¢ Sct and
v Dor stars suggests that the edges of the so far accepted observa-
tional instability strips need to be revised. However, we need ac-
curate values of T and log ¢ for all stars to confirm this finding.

Because for most stars in our sample only KIC-based es-
timates of T and log g are available, we selected the stars that
have reliable estimates of these parameters derived from ground-
based spectra or multi-colour photometry (see Sect. 3). From
this selection, 69 are classified as belonging to one of the three
groups. The subsample of 69 stars is plotted in panel (c) of
Fig. 10. The position of the stars in the (7., logg)-diagram
confirms the general findings described for the full sample.
However, the scatter across the diagram of y Dor stars is less
present, but almost all y Dor candidates lie outside the obser-
vational instability strip for 7y Dor stars. Ground-based observa-
tions for the derivation of more precise values of 7. and logg
are needed for all other stars to confirm the exact locations of
the stars.

Panel (d) of Fig. 10 shows the Kepler stars assigned to
the three groups that have amplitudes higher than 1000 ppm
(see Table 3), which approximately corresponds to amplitudes
higher than 1 mmag and hence might be observable from the
ground. We notice that the Kepler stars with ground-based ob-
servable amplitudes also do not fit within the observational in-
stability strips.

The left column of Fig. 11 presents an overview of the dis-
tribution in T for the three groups of A-F type stars. The his-
tograms related to ¢ Sct, hybrid, and y Dor stars are coloured
in dark grey, middle grey, and light grey respectively. The dis-
tribution in T.g¢ peaks around 7400 K, 7200 K, and 7000 K
for ¢ Sct, hybrid, and y Dor pulsators, respectively. Comparing
these values with the center of the observed instability strips by
Rodriguez & Breger (2001) and Handler & Shobbrook (2002),
we find that a large part of the Kepler stars are concentrated near
the overlap of the two instability strips, and that many mem-
bers of the three groups coincide in the same region in the
(Teg, log g)-diagram. It will be interesting to investigate why
stars with similar values of T and log g in some cases pulsate
as a ¢ Sct star, and in others as a y Dor star, or as both. Another
interesting and puzzling result is that y Dor and 6 Sct pulsations
seem to be excited in a far wider range of temperatures then pre-
viously expected.

The distribution in log g is similar for all classes. Most stars
have logg values between 3.5 dex and 4.3 dex, with a peak
around logg = 3.9 dex. We point out that the logg values de-
rived from the KIC for A-F type stars are known to have large
uncertainties, and only few stars have measurements from other
sources. Without more stars with accurate values derived from
ground-based observations we cannot draw any conclusions.

The distribution in Kepler magnitude Kp (bottom left,
Fig. 2) is representative for the distribution in Kp for y Dor and
o Sct stars. It illustrates that the cut-off magnitude for the detec-
tion of y Dor and 9 Sct type of variations with Kepler lies around
Kp = 14 mag. The majority of the sample stars have magnitudes
in the range Kp = 10—12 mag.

vsini values are available for 41 stars of the subsam-
ple consisting of ¢ Sct, yDor and hybrid stars (see Table 2).
Of the five y Dor stars, four have v sini values above 90 km s7L,
and one has vsini = 15 kms™'. Of the sixteen & Sct stars,
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Evolutionary tracks for MS stars with masses 1.4 M., 1.7 Mg, and 2.0 M, are plotted with grey dotted lines. The evolutionary tracks have been
computed using the Code Liégeois d’Evolution Stellaire (CLES, Scuflaire et al. 2008). The input physics included is similar to the one used in
Dupret et al. (2005) with the following values for the modelling parameters ayir = 1.8, @y = 0.2 and Z = 0.02. The solid thick black and light
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Handler & Shobbrook (2002), respectively. In the on-line version of the paper the symbols representing the ¢ Sct, y Dor, and hybrid stars are red,

blue, and black, respectively.

eight stars have high vsini values, six have moderate val-
ues (40 < wvsini < 90 kms™!), and two low values
(vsini < 40 kms™). Of the 20 hybrid stars almost all
have high vsini values, with six stars having vsini values
above 200 kms~'. Extrapolating these numbers to the full sam-
ple, we expect that many stars in the sample are moderate-to-fast
rotators.

7.2.2. Frequencies and amplitudes

Up to 500 non-combination frequencies are detected in the
Kepler time series of a single star (see Table 3). These large
numbers of frequencies are in sharp contrast with the small num-
ber of frequencies observed from the ground, e.g. up to 79 pul-
sation and combination frequencies for the ¢ Sct star FG Vir
(e.g. Breger et al. 2005) and up to 10 frequencies in the y Dor hy-
brid candidate HD 49434 (Uytterhoeven et al. 2008), but are

commonly seen in space observations because of their higher
precision and sensitivity to low-amplitude variations (e.g. Poretti
et al. 2009; Garcia Hernandez et al. 2009; Chapellier et al. 2011).
However, it needs to be carefully checked whether all of the ap-
parent individual frequencies are of pulsational origin.

For the majority of stars (66%), less than 100 frequencies
were found, and 10% of the stars show variations with more than
200 frequencies. If we look at the extreme cases we find that for
29 stars (6%) fewer than 10 frequencies were detected, while for
5 stars (1%) more than 400 frequencies were found. The middle
panel of Fig. 11 shows the distribution of the number of detected
frequencies for the 0 Sct (top, dark grey), hybrid (middle, middle
grey), and y Dor (bottom, light grey) stars. The highest number
of frequencies are found for hybrid stars. It is worth mentioning
that the number of detected frequencies versus T.g follows a dis-
tribution that peaks near 7700 K, 7500 K, and 7000 K for ¢ Sct,
hybrid, and y Dor stars, respectively. More modes are excited

A125, page 13 of 70


http://dexter.edpsciences.org/applet.php?DOI=10.1051/0004-6361/201117368&pdf_id=10

A&A 534, A125 (2011)

5000 6000 7000 8000 9000 0 100 200 300 400 500 15 20 25 30 35 40 45 50
T, K N Frequencies log(Amplitude)
50
40
=z 30 z
20
10
0
5000 6000 7000 ~ 8000 9000 0 100 200 300 400 500 15 20 25 30 35 40 45 50
T, K N Frequencies log(Amplitude)
- 15_ -
10F .
=z E z
] st ]
5000 6000 7000 ~ 8000 9000 0 100 200 300 400 500 15 20 25 30 35 40 45 50
T, K N Frequencies log(Amplitude)

Fig. 11. Distribution in T (left column), number of detected (independent) frequencies (middle column) and highest amplitude (ppm, in logarith-
mic scale) (right column), for the three groups of A-F type stars: § Sct stars (fop; dark grey), hybrid stars (middle; middle grey), and y Dor stars
(bottom; light grey). The number of stars belonging to each bin (N) is indicated on the Y-axis.

near the centre of the ¢ Sct instability strip. For the hybrid and
v Dor stars most detected frequencies are found towards the red
edge of the (overlap in the) instability strip.

The right panel of Fig. 11 shows the distribution of
the highest measured amplitude in ppm logarithmic scale
(log(Amplitude)) for the different groups using the same colour-
code as before. The range in highest amplitude measured is 40 to
155000 ppm. For about 59% of the stars the highest amplitude
is lower than 2000 ppm. Only 16 stars (3.5%) show variability
with highest amplitudes below 100 ppm, while 26 stars (5%)
have amplitudes above 10000 ppm. In general, higher ampli-
tudes are detected in ¢ Sct pulsators than in y Dor stars. We point
out that the origin of high peaks detected in y Dor stars, e.g. the
amplitude of 23 000 ppm in the star KIC 7304385, is most likely
related to the rotation of the star. It is worth mentioning that
amplitudes above 10000 ppm are also detected in faint targets.
The highest amplitudes are found for stars within the tempera-
ture range T.x = 6600—7100 K, which is the cool part of the
instability strips.

We detected ¢ Sct frequencies between 4 and 80 d~'. We
found indications that a handful of stars vary with even shorter
periods. However, these short periods need to be confirmed by
means of a careful investigation of the specific frequency spec-
tra, which is beyond the scope of this paper.

When considering the ¢ Sct stars and hybrid classes, which
amount to atotal of 375 stars, we find that 56% shows an upper
frequency limit between 40 and 70 d~!. Only 10% of the ¢ Sct
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and hybrid stars have frequencies up to 80 d~!, and 9% only
show variations with frequencies lower than 20 d~'. We note that
v Dor-dominated hybrids that show variations with frequencies
higher than 60 d~! are rare (three stars in our sample).

The majority of the hybrid stars detected in the Kepler data
show all kinds of periodicities within the y Dor and ¢ Sct range
(see Cols. 6 and 7 in Table 3 which give the frequency range of
the detected frequencies in the y Dor and ¢ Sct domains). This
observational fact is interesting because from a theoretical point
of view no excited modes are expected between about 5 and
10 d7!, i.e. the so-called “frequency gap” (see, e.g. Grigahcéne
et al. 2010). Only for five hybrid stars a “frequency gap” is ob-
served’. Possible explanations for the absence of gaps, within the
present non-adiabatic theories, are that the frequencies within
the gap are high-degree and/or rotationally split modes (Bouabid
et al. 2009).

8. A first step towards understanding the relation
between ¢ Sct, y Dor, and hybrid stars

As presented in the previous section, it is not trivial to distin-
guish between the three groups of variable A-F type stars de-
fined in Sect. 6.1. The relation between the three groups is cur-
rently unclear as well because ¢ Sct, y Dor, and hybrid stars

7 The six hybrid stars that show a “frequency gap” are: KIC 3851151,
KIC 4556345, KIC 7770282, KIC 9052363, and KIC 9775454.
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coincide in the (T.f, log g)-diagram (Fig. 10). Driven by the idea
to find observables based on physical concepts that allow insight
in the different internal physics of the three types of stars, we
constructed two new observables that can provide an alterna-
tive way to improve our understanding of the relation between
the three groups. We point out that several observational pa-
rameters can be found that reflect the different inherent prop-
erties of the three groups in one way or another. For instance,
6 Sct stars pulsate with shorter periods, and are generally hot-
ter than y Dor stars. A combination of these parameters will
lead to a differentiation of the groups, such as for instance
a (Teg, fmax)-diagram, with fi.« the frequency associated to the
highest amplitude mode. However, we emphasize that our aim
is to find observables that can be directly related to the internal
physics of the stars.

According to the current instability theories, which need to
be revised following the results presented in this work, the main
driving process of the oscillations in ¢ Sct stars is related to the
opacity variations in the ionization zones (Unno et al. 1989).
These zones are located in the region where the main energy
transport mechanism is convection and where a small quantity of
energy is transported by radiation. The total amount of driving
energy going into the mode is directly related to the radiative lu-
minosity in this zone, and this latter quantity is a function of the
convective efficiency. Therefore, we expect a relation between
the energy of the observed modes and the convective efficiency
of the outer convective zone. We searched for this relation and
constructed two observables, energy and efficiency, that are es-
timates of the energy and the convective efficiency, using the
available observational data.

8.1. Energy

The kinetic energy of a wave is given by

1
Ein = §f<p*><A§>2, 2)

where f is a function of the stellar density p., A is the ampli-
tude of the oscillation, and ¢ is the pulsation frequency. Using
the available observational data, we construct the following ob-
servable that we call energy, which is a first approximation and
estimate of the kinetic energy of the wave:

energy = (Amaxlmax)’ 3)

where Anax and {max refer to the highest amplitude mode of the
star (in ppm), and associated frequency (in d~'). The pulsation
amplitude is a function of the observed amplitude and the rela-
tive variation of the flux, and is given by the expression (Moya
& Rodriguez-Loépez 2010):

Am

AR/R = “In(5 + 10dT)"

“

where ATR is the relative pulsational amplitude, Am the observed
magnitude variation of the mode, and dT is given by

- 5Teﬁ fr

dr =,
Teﬁ‘ / r

(r=R), )
with &, the variation in radius of the mode, and dT is evaluated
at the surface of the star (» = R).

Non-adiabatic calculations of a representative model of a hy-
brid pulsating A-F type star including time dependent convec-
tion (Grigahcene et al. 2005) show that the difference between
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Fig. 12. Distribution in log(energy) (right), and log(efficiency) (left) for
the 6 Sct (top, dark grey), hybrid (middle, middle grey), and y Dor (bot-
tom, light grey) stars. The number of stars belonging to each bin (N) is
indicated on the Y-axis.

the predicted dT value of asymptotic g-modes (y Dor stars) and
low-order p-modes (6 Sct stars) is around one order of magni-
tude or less, where the ¢ Sct stars have higher values. Therefore,
we can directly use the observed magnitude variation as a mea-
surement of the radial amplitude variation. That we are using an
approximation does not change the conclusions of the present
study, because the observed differences are larger than two or-
ders of magnitude (see Figs. 12 and 13).

The right column of Fig. 12 shows the distribution in
log(energy) for the 6 Sct (top, dark grey), hybrid (middle, middle
grey), and y Dor (bottom, light grey) stars. Clearly, the weight of
the distribution is located in the region log(energy) > 8 for stars
dominated by frequencies in the ¢ Sct domain, and in the region
log(energy) < 8 for stars with dominant y Dor pulsations.

8.2. Efficiency

In the introduction of this section we pointed out that a relation
between the convective efficiency and mode excitation can exist.
Recent studies on convective efficiency of the outer convective
zone of F-G-K stars using 3D models show that the convective
efficiency is related to the position of the star in the Hertzsprung-
Russell (HR-) diagram (Trampedach & Stein 2011). To construct
an observable related to the convective efficiency that can be
described with only variables related with the position in the
HR-diagram, we found inspiration in the analytic description
of the convective energy given by the mixing length theory®

8 In analogy to the mean free parameter in gas kinetic theory, the mix-
ing length is defined as the mean distance over which a fluid bulb con-
serves its properties. Generally, the mixing-length is assumed to be pro-
portional to the pressure-scale height by a factor « that is usually called
mixing-length parameter.
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Fig. 13. Observable log(energy) plotted versus log(efficiency) for § Sct (open squares) and y Dor (asterisks) stars only (top), and for hybrid stars
as well (bullets) (bottom). The left panels include all 480 Kepler stars that are assigned to one of the three groups. The right panels show the
49 stars for which reliable values of Tt and log g are available. In the on-line version of the paper the symbols representing the ¢ Sct, y Dor and
hybrid stars are red, blue, and black, respectively. The cross in the right bottom corner of the top left panel represents the typical error bars on the
values: 0.04 dex and 0.12 dex for log(energy) and log(efficiency), respectively.

(Bohm-Vitense 1958). There, the convective efficiency,l’, is
defined as

1/3

, (6)

2

= _(vrad - V)
ap

with ay a constant, V.4 and V the radiative and real temperature
gradient, respectively, and

. )
CpKpPCs

" 90 T3g V2T,

(see Cox & Giuli 1968).

This quantity, which measures the ratio between the convec-
tive and radiative conductivity, depends on a large number of
physical variables: the specific heat capacity at constant pres-
sure ¢,,, the opacity «, the pressure p, the stellar density p, the
sound velocity cs, the mixing length parameter a, the Stephan-
Boltzmann constant o, the temperature T, the gravity g, and the
first adiabatic coefficient I';. Because we only have information
on a limited number of observational variables, our estimate of

(N
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the quantity is only an approximation. Inspired by these equa-
tions, we searched for the combination of temperature and grav-
ity that empirically provided the best means to separate between
v Dor and ¢ Sct stars (see statistical test below), and define the
observable efficiency as

(®)

Because the efficiency of the convective zone is expected to be
higher for y Dor stars than for ¢ Sct stars, the observable effi-
ciency should have a higher value for y Dor stars than ¢ Sct stars.
This behaviour is indeed observed, as illustrated in the left panel
of Fig. 12, where the distribution in log(efficiency) is given. The
majority of ¢ Sct stars have values log(efficiency) < —8.1 dex,
while the histograms for y Dor pulsators peak in the region
log(efficiency) > —8.1 dex.

efficiency = (Tgﬁ- logg)™2* ~T.

8.3. Efficiency versus energy

When we plot the two new observables, log(energy) versus
log(efficiency), the groups of 6 Sct and y Dor stars are fairly
well separated (see top panels Fig. 13). A log(energy) value
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of 8 leaves 90% of the ¢ Sct and y Dor stars separated. The
bottom panel of Fig. 13 shows the same diagram with values
for the hybrid stars included, using the same colours and sym-
bols as before. Typical errors on the values are 0.04 dex and
0.12 dex for log(energy) and log(efficiency), respectively. The
hybrid stars are placed in the intermediate region. We observed
that 6 Sct (y Dor) dominated hybrids fall in the same region as
the ¢ Sct (y Dor) stars.

We performed a Mann-Whitney U test with an adapted
p-value (p = 0.0166) according to the closed-test principle de-
scribed in Horn & Vollandt (1995), to statistically investigate if
the mean of the distribution in log(energy) and log(efficiency) is
different for the three different groups. The test shows that the
difference in the mean of the distributions in both log(energy)
and log(efficiency) is statistically significant for all groups.
However, the apparent separation in log(efficiency) becomes less
evident when we take the considerable error bars into account.
We also performed a y? test (as described by Press et al. 1992) to
determine if the distributions themselves were different. All dis-
tributions are statistically significant, save for the y Dor versus
hybrid star efficiencies, where they are marginally similar. This
conclusion holds even if we vary the T and log g values within
the error ranges and recompute the efficiencies or vary the inputs
into the energies. We point out once again that the definition
of efficiency is only a rough estimate of the theoretical expres-
sion for the convective efficiency, and might — at this stage — not
be refined enough to display the separating power between the
groups we expect the convective efficiency to have. In a follow-
up investigation we will assess the goodness of approximation
of our definition of efficiency by comparison with values of the
convective efficiency as given by Eq. (6), calculated for several
model stars, and finetune its definition.

The two new approximate observables energy and efficiency
reflect the different internal physics of oscillators with dominant
6 Sct pulsations and oscillators dominated by y Dor pulsations,
and seem to allow us to distinguish between them. However,
it needs to be further investigated if the two observables can
be considered as independent parameters. This, together with an
exploration of the physical mechanisms behind the instability
of these stars, is the topic of a forthcoming paper. The observ-
ables energy and efficiency are promising starting points to ex-
plore the relation between ¢ Sct, y Dor and hybrid stars, but need
to be refined.

9. Summary, discussion, and future prospects

We analysed the Kepler light curves based on survey phase
data with time spans between 9 d and 322 d available through
KASOC and associated frequency spectra of 750 candidate
A-F type stars in search for § Sct, y Dor, and hybrid pulsators.
The main results are:

— The Kepler light curves of the sample of 750 candidate
A-F type stars show a variety in variability behaviour.

— Observationally, we propose three main groups to describe
the observed variety: y Dor, ¢ Sct, and hybrid stars. The latter
group includes both ¢ Sct-dominated and y Dor-dominated
hybrid stars. About 63% of the sample are unambiguously
assigned to one of the three groups.

— About 23% of the sample are hybrid candidates (171 stars,
or 36% of the stars assigned to the three groups). This
is in strong contrast with the number of hybrid candi-
dates so far observed from the ground, but compatible
with the first Kepler study of y Dor and 6 Sct variables by

Grigahcene et al. (2010). The far superior precision of the
Kepler space data opens a new window in detecting low-
amplitude variations. Kepler will be ideal to study hybrid be-
haviour in different types of stars, such as roAp stars (Balona
et al. 2011a), sdB stars (Dstensen et al. 2010), and B stars
(Balona et al. 2011b).

We presented a characterization of the stars in terms of num-
ber of detected frequencies, frequency range, and typical
pulsation amplitudes, which provides valuable feedback for
models and instability studies. This is the first time that this
kind of information is available for a substantial sample of
stars. Up to 500 non-combination frequencies are detected in
the Kepler time series of a single star. The highest pulsation
amplitude measured is 58 000 ppm. The shortest detected
6 Sct periods are about 18 min. We find that hybrid stars
show all kinds of periodicities within the y Dor and ¢ Sct
range. In particular, the majority of hybrid stars shows fre-
quencies between 5 and 10 d~'. From a theoretical point of
view, this result presents a number of challenges, because the
currently accepted over-stability mechanisms cannot explain
the presence of pulsational modes in the wide frequency
ranges observed with Kepler. It needs to be investigated if
and to what extent the presence of stochastic modes, high-
degree, and/or rotationally split modes with high amplitudes,
granulation and effects of convection can explain part of the
unexpected observed modes.

The location of y Dor and ¢ Sct classes in the (7, log g)-
diagram has been extended (Fig. 10). We find indications that
Kepler 6 Sct stars exist beyond the red edge of the observa-
tional instability strip, while Kepler y Dor pulsations seem to
appear in both hotter and cooler stars than observed so far.
The Kepler hybrid stars occupy the entire region between
the blue edge of the ¢ Sct instability strip and the red edge of
the vy Dor instability strip and beyond. These results, if con-
firmed by verification of the temperature and logg values
in a more comprehensive sample, imply that the observa-
tional instability strips need to be extended to accommodate
the Kepler 6 Sct and y Dor stars. From a theoretical point
of view, the overall presence of hybrid stars implies an in-
vestigation of other pulsation mechanisms to supplement the
x mechanism and convective blocking effect to drive hybrid
pulsations.

Two new “observables” that reflect the different internal
physics of ¢ Sct and y Dor pulsators are introduced to in-
vestigate the relation between the two types of pulsations
(Fig. 13): (1) efficiency, related to the convective efficiency
of the outer convective zone, and a function of T and log g;
and (2) energy, the driving energy of a mode, and a function
of the highest observed frequency amplitude and the associ-
ated frequency. Both observables are empirical and are con-
structed using only available measured variables. The im-
pact and physical significance of the group separation in the
(log(efficiency), log(energy))-diagram needs to be investi-
gated in more detail. The two new observables are a promis-
ing starting point for further investigations of the relation be-
tween 6 Sct, y Dor and hybrid stars.

Our study indicates that Kp = 14 mag is a cut-off magnitude
for detection of variations with amplitudes below 20 ppm in
A-F type stars with Kepler.

Sixteen percent of the sample stars show no clear variabil-
ity within the expected range of frequencies for ¢ Sct and
v Dor stars. Faint and cool stars predominate this sample.
Among the stars, we identified 75 candidate solar-like stars.
No correlation between non-variability and the length of the
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available dataset or the available cadence mode is found. We
find indications for the presence of constant stars inside the
instability strips of A-F type pulsators.

— The remaining 21% of sample stars are identified as a
Cepheid, B-type stars, red giant stars, stars that show stellar
activity, or binaries. At least 12% of the sample are identi-
fied as a binary or multiple system, based on investigation
of the Kepler light curve or on input from the literature.
Many long-period binaries are expected to be among the re-
maining stars of the sample. 3.5% of the sample stars shows
eclipses. Several of the EBs have variable components, in-
cluding ¢ Sct, y Dor, and hybrid stars.

Clearly, space missions are changing the landscape of y Dor and
0 Sct pulsators. We aimed at a global analysis of the sample
stars. A careful seismic analysis of individual stars is needed
to confirm their classification, clarify the observed variety in
pulsational behaviour, fully characterize the properties of the
0 Sct, vy Dor, and hybrid groups, understand their relationship,
clarify the driving mechanism(s) for each group, and elaborate
on the variables energy and efficiency. The observational re-
sults with Kepler presented here open up several new questions
and theoretical challenges for the current models related to pul-
sational instability, thermodynamics, and stellar structure. We
mention here some topics for further investigation.

To be able to place the stars confidently in the (Tes, logg)-
diagram, estimate the projected rotational velocity, and derive
accurate abundances, at least one high-resolution spectrum is
needed for each star. To this end, an observational campaign
is ongoing (Uytterhoeven et al. 2010a,b). Most stars of the
6 Sct, yDor, and hybrid stars in our sample with magnitude
Kp < 10.5 mag have recently been observed or are scheduled to
be observed in the coming months. However, 70% of the stars in
Table 3 are fainter than magnitude Kp = 10.5 mag, for which it
is time-consuming and less practical to observe them with the
available 2-m class telescopes that are equipped with a high-
resolution spectrograph.

Because the oscillation modes in A-F type stars do not pro-
duce evident frequency patterns in their mode spectra, as is the
case for solar-like oscillators, the identification of pulsation
modes benefits from high-resolution spectral or multi-colour
time series. Here we encounter limitations owing to the relative
faintness of the Kepler sample too. For instance, it is only fea-
sible to efficiently spectroscopically monitor the few brightest
(Kp < 9 mag) stars from the ground, while multi-colour pho-
tometry can go a few magnitudes fainter. Moreover, it will be
impossible with the current instrumentation to detect the pulsa-
tion amplitudes of the order of a few pumag from the ground.
Therefore, only for a limited selection of the stars in Table 3,
i.e. bright stars exhibiting high-amplitude variations, will it be
feasible to organize ground-based follow-up campaigns.

For all other stars, we will have to rely on extracting
information on the pulsation modes directly from frequency
patterns observed in the Kepler data. Quasi-periodic patterns
have been observed before in ¢ Sct stars (Handler et al. 1997,
Garcia Hernandez et al. 2009). But in fast rotating stars the
rotation destroys regular frequency and period patterns of
p- and g-modes, which complicates the mode identification
(e.g. Lignieres et al. 2006; Ballot et al. 2010). For slowly rotat-
ing g-mode pulsators (V,o; < 70 kms™!), a mode-identification
technique has been developed that relies only on accurate values
of at least three frequencies (Frequency Ratio Method, Moya
et al. 2005; Sudrez et al. 2005), which is ideal to apply to
the information extracted from the Kepler white light, without
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colour or spectral information. Unfortunately, many of our stars
are moderate-to-fast rotators (see Sect. 7.2). Hence, the mode
identification will be very challenging and will require more
investigation.

An individual analysis of the candidate hybrid stars is needed
to confirm their hybrid status and to firmly characterize their pul-
sation properties. The current theoretical instability models for
hybrid stars need to be revised to be able to accommodate all
stars that have been proposed as hybrid candidates in this pa-
per. This includes a revision of the mechanisms that allow driv-
ing of p- and g-modes in A-F type stars with a broad range of
temperatures. Additional processes that can be investigated with
possible effect on the driving are stochastic excitation (Houdek
et al. 1999; Samadi et al. 2002), a convective driving mecha-
nism similar to g-mode pulsations in white dwarfs (Goldreich &
Wu 1999), a k mechanism-related effect presented by Gautschy
& Loftler (1996) and Loffler (2000), and radiative levitation
(Turcotte et al. 2000). Asteroseismic diagnostics have been stud-
ied to find signatures of stochastic mechanisms at the origin of
the instability of y Dor oscillators (Pereira et al. 2007). In that
work, this possibility was not discarded, but continuous and pre-
cise space data were not yet available. The Kepler time series of
the sample of stars studied here will be an ideal new testbed for
this method.

The long, continuous time series that Kepler will deliver dur-
ing its lifetime will unveil a large number of amplitudes at yumag
level. This precision will open up opportunities to search for
signatures of granulation in the variable star light (Kallinger &
Matthews 2010). Spectroscopically, convective signatures have
been detected in the microturbulence and line broadening of
A-F type stars cooler than T.¢ = 10000 K (Landstreet et al.
2009).

Also the theoretical instability strips of the yDor and
0 Sct pulsators need revision. As shown in Fig. 1, stars exhibiting
purely y Dor or ¢ Sct pulsations seem to exist beyond the current
blue and red edge of the respective instability strips. Moreover, it
is worth investigating if the evolutionary phase of 7y Dor stars can
be derived from properties in their frequency spectra, as is re-
cently suggested by Bouabid et al. (2011), based on a theoretical
study of seismic properties of MS and pre-MS 7y Dor pulsators.

Another open question is the existence of non-variable
A-F type stars inside the instability strips. So far, it is suggested
(Poretti et al. 2003; Breger 2004) that all seemingly constant
stars in the instability strip are low-amplitude pulsators. In this
study we find indications that non-variability exists within the in-
stability strip, but a more in-depth investigation based on a more
comprehensive sample of stars with precise values of 7. and
log g is needed to confirm this.

Furthermore, candidate 7y Dor stars with only a few excited
dominant modes deserve to be looked at in more detail. The re-
lation between rotation and pulsations is not yet clear. Moreover,
the differentiation between pulsations and rotational variability
proves to be very difficult (Breger 2011; Monnier et al. 2010).
In the pilot study by Balona et al. (2011d) it was suggested
that pulsation and rotation periods might be very closely related.
It needs to be investigated to which extent the rotation influences
the excitation of the observed modes. To help this investigation,
vsini values are needed.

Constraints on important physical parameters that are cru-
cial for seismic modelling, such as stellar radius and mass, can
be derived directly for pulsators in binary systems (e.g. Tango
et al. 2006; Desmet et al. 2010). Our sample consists of sev-
eral binaries and eclipsing systems with (a) pulsating compo-
nent(s) (see Table 4). Hence, these targets in particular are very
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promising for dedicated ground-based follow-up observations,
and a seismic analysis. Moreover, it will be interesting to in-
vestigate the effect of tidal interactions on pulsation frequencies
(e.g. Uytterhoeven et al. 2004; Derekas et al. 2011).

Four of the EBs with a candidate y Dor, ¢ Sct, or hybrid com-
ponent in our sample are known as chemically peculiar stars
(see Table 1). Three candidate hybrid stars (out of 61 stars with
known spectral type), four candidate ¢ Sct stars (out of 67 stars),
and one candidate y Dor star (out of 25 stars) are also Ap or
Am stars. So far, we detected both p- and g-mode pulsators
among the chemically peculiar stars. Balona et al. (201 1c) stated
that the instability strip of pulsating Am type stars and ¢ Sct stars
do not differ much. With the current small number statistics, it is
not clear whether Ap/Am stars are indeed rare among y Dor stars
(Handler & Shobbrook 2002). One of the open questions is if
chemical peculiarity is related to hybridity. The first discovered
hybrid HD 8801 (Henry & Fekel 2005) intruigingly turned out
to be an Am star. In a recent abundance study by Hareter et al.
(2011) one of the two studied hybrid stars is also confirmed as
being a chemically peculiar star. Together with the results of this
study, this brings the total of known chemically peculiar hybrid
stars to five. There is currently no evidence for a direct link be-
tween chemical peculiarity and hybrid behaviour, but a careful
abundance analysis of a representative sample of hybrid stars is
needed to confirm this.

Many more (candidate) ¢ Sct, y Dor, and hybrid stars are ex-
pected to be among the stars observed by Kepler. Debosscher
et al. (2011) reported the discovery of many additional ¢ Sct
and y Dor candidates in the public Kepler Q1 data. Also, a con-
siderable fraction of the host stars of the recently published
1235 Kepler planet candidates (Borucki et al. 2011) turn out
to be A-F type stars. Hence, we have promising prospects in
studying and understanding the A-F type star variable behaviour
in detail through a much larger and more complete sample of
A-F stars in the Kepler field when longer timestrings of Kepler
data will become publicly available. Kepler is definitely opening
the window towards the accurate characterization of pulsating
A-F stars.
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K. Uytterhoeven et al.

70 1000 €6e 601 6LTSY o €Il 9'8EPSTH+  TTSPOI 61  98%0SELO
10 00 81 Ty Y61 8t I-760€-921€ DAL I'IT +'S0SSTh+  SL'6v 8P 81 STISEELO
o €000 Sy L'STT 68201 1-106-S¥1€ DAL 001 0908 Ch+ SSIS0S6I  S8EHOELO

7¢O 10-00 ¥92T  L'00T 90 9% 1-009T-++1€ DAL S0T 0T°0CSTH+ 1S61LF6I  L8EOOELO

[70) 1000 L8 87T9T SLS LY 1-6SE€1-€¥1€ DAL LOT  €T10STh+  +EIeeE 6l 8ITLYTLO

€70 10-00 €99  LLET 84072 e STIT  9¥S6rTh+ 68LTE06T  LTHSITLO

€0 10-00 ¥'8¥C  SITE ¥61 vt SII 69¢vr T+  SI'ST8Y 61 9S£0TTLO
10 00 4 Ty 11S 6% 1-968-+P1€ DAL 901 T'€TSPTh+  98LSSP 6T €8PLITLO

[70) 1000 L8] 87T9T L8Y LY 1-9S91-#¥1€ DAL S0l S60SyTr+ P9I ¥ 61 LO9SITLO

730 10-00 €61T  ST6T 69 8¢ [-CPOT-¥P1€ DAL 601 9S0LVTH+ €06V 0Y 61  0FOTITLO
10 00 Tl Ty L9Y 6¥ 1-921-#¥1€ DAL 0Tl 6T0LPTh+ LLOSOV 6]  6SLITTLO

I'v0 10-00 €L8T 879 ¥8S Lt 1-192-€F1€ DAL 801 SITThTr+ +E10C€ 61 LETHOTLO
00 10 Tl A44 €e8 6l I-1€91-€¥1€ DAL 601 6978CTh+ 010l €61  9PLTTILO
v +0-00 Sy SITE €LY P L8L€81 AH €V S8  16T8ETH+ €O616T61 0LS6ITLO

€0 10-00 Y921 L00T 90 9% [-L1ST-6TIE DAL 90l LTII8TH+ 18959161 86S601L0

1'¢0 1000 €66 8691 696 ¥ 1-68SC-6T1€ DAL S0l SOv8ETH+ 6L 6E£TI 61 8Y9901L0

120 10-00 Sy 9°6L SY6 €t Areulq  1-6/8-6Z1€ DAL PIT 9CcOobTh+  SYLSTI 6L  SOT90ILO

730 10-00 €6IT  $TOT 11¢8¢ o 1-2TST-9TI€ DAL TIT LSOTETh+  61LSEP ST €01L00LO

120 10-00 Sy 9'6L 926 € Areurq 9bbE Th+ad SV 'Ol vvE6TTh+  OSTY S 61 68L59690
00 10 4 vy LOS ST v oLEg Th+ad SV L'6 TES6TTH+ €6SOTE6T  THITS690

720 1000 €6e  S60I1 oSt St 1-89TT-TH1€ DAL o €CIT  €CISTTP+  99°LT1ST6I  #90L¥690

120 1000 Sy 9'6L 0SLTH 1-LLST-6TI€ DAL I'01  T6I9TTh+ 6L8ISI6I  16T6£690
00 10 4 vy 09861 8L7¢ Tr+Ad «CV 86 Vv'8S6TTH+ SI'TOSI 6]  8SLLE6ID

€0 10-00 Y8 S1TE €TTHY 1-6S01-921€ DAL o €Il 9LT9TTH+ €L6V LY 8T vTPET690

1'¢0 1000 TS6 8691 L9T S¥ 1-08L-921€ DAL ¥'01  STOYTTh+ 90119 81  0697T690
00 10 4 vy 868Gl 1-90TT-Tr1€ DAL 86 VvSTETTH+ 8C6E£6T61  LLOSIS90

(Y0} 1000 G'8GT  8'8TT 1210t ,RlqeLeA ¥S+9TT AH Vv 901  6'6TLITH+ 66F0VS61 17870890

7¢O 1000 921 L'00T 890 9% 1-9SLT-¥¥1€ DAL SOl TIICITht  +LOS IV 61  SEE06L90

€0 10-00 €8YT  SITE [882%% [-11S-TP1€ DAL 601 €SPIITH+ LY6SST6I  T€£9LL90

70 1000 €6e 601 ISt St I-1¥€1-8TI€ DAL €0l L8IEITht 8S€0SO6I  6£S19L90

120 10-00 Sy 9°6L ¥ ¢F Lelg Tr+ad «c0d €6  LYeelTtht  L8T09S8I  18%95L90
00 10 4 vy 09861 6€6SLT AH «CV L'S 6LETITH+  $TPSSS8T  98€95L90

1'¢O 10-00 766 8691 881 S Areurq o ... $01  TITOICh+ OTIOTE6T 64976990

(47%0) 1000 ¥'61T  ST6T 816 L¢ o 1-008-621€ DAL 801 LOF90cCh+ 0£9% 01 61 198,990

120 10-00 Sy 9°6L Y76 €F S6I¢ Iv+ad SV €6  SLELOTYT  TR6ILSSI  THLOLIYO

7¢O 10-00 921 L'00T 8L09Y 9¢SSLT AH «CV 98  QSIOITh+ T90SES8T  6TL89990
00 10 A vy 198 ST S€197C AH 6c0d I'0l  TE€TI0TH+  OF'SE0S6I 90162990

€70 10-00 €99  L'LEI SOv OF o ... 11 89TH0Th+ 0S'LTIE 6T 8911990

I'¥0 1000 L8 LT 69S LY I-L1L-TPI€ DAL I'IT 01€00Ch+  $€STLT6I 62290990

[ %0) 10-00 G861 8'8TT €er ot 1-9€0T-8T1€ DAL 90l SPITOTH+ SEESSO6I  £0P06S90
00 10 Tl aud r8 61 LOTE T¥+ad 0V 86 6'€TTOTHt OLPS0061  1SSL8S90

70 1000 €6e 601 SoF S¥ o ... €Il L'SOTOTH+  +I1T08S 8T TS098S90

1'¢O 10-00 7S6 8691 6L8 177 I-€€L-TP1€ DAL SO0l  ¥¥S9STv+ 9T€0PT6I 69861590
00 10 Tl aud 65861 8pTe Iv+ad «CV 001  86S9SI¥+ 9806061  SLIG0S90

(47%0) 1000 €6IT  S$TOT 1,9 8¢ 1-9991-LT1€ DAL ... 801 69165 Iv+  +6+PT S8 8LSO0S90

X 30) 10-00 G861 8'8TT 990 0F 1-9%9-7¥1¢€ DAL L0l €66y v+  TLEE 8V 61 €£0T9H90

() (P (0002[) (0002()
JS muoﬁmso 1 mwvﬁﬂ:O 19 IV mHEomﬁmQ N QlqerieA QWEN omb ?boomm QM 22 Vi darornt

"panunuod I e,

A125, page 27 of 70



A&A 534, A125 (2011)

€v0 10-00 ¢8YC  SITE LITYY STII  §9SSSeh+  TS00LEGI  68SHOI80
1'¢0 1000 T7S6 8691 T61 S SIT 080SSEr+  STLO9E 61  LIGEOIS0
€70 1000 S99  L'LET 787 6¢€ €IT  OLT6V P+  SEES9S 6T 9FTHS080
70 1000 6Tl S601 LY S¥ 1-20¥1-8¥1€ DAL LOT  8LTOSEH+  6¥V'SSOr 61 19654080
10 00 4! b Sh1 6% 1-9ST1-9%1¢ DAL 01l 091TSEr+ 9YTC8T6I  9¥S6T080
1'20 £0—00 Sy SITE 9¢6 S¢S 012681 AH «SD 86 €80SYEh+ FL'6S9S 6]  0LESS6LO
7¢O 1000 ¥'9T1  L'00T ¥L0 9% 1-L6S-871€ DAL ... SIT 98T9r €+ 0S0S 67 61  966LL6LO
00 10 4! v 9¢8 61 Shee cvy+ad «CV 86 I10vvyEh+ $E€8S9T6I  L986S6L0
(4o} 10-00 'S¢ S601 €971 ¥ 1-099-8%1¢€ DAL ... TIT 8TCIvEP+ 68906V 61  ££9806L0
[4%0) 1000 €61T  ST6C 189 8¢ 1-CI-LVIE DAL CIl €SP Iv et  S6PP 6€61  L9L006LO
(4o} 10-00 €Se  S601 SEv Y 1-2611-9%1¢€ DAL CIT  SESOPEr+  €SLT9T61  9TS068L0
70 10 €6IT  SI8C €0 8¢ LIeulq  1-¢P1T-6V1€ DAL 801 8FI0EEH+ LTTSIS 61  88TYHYSLO
120 10-00 6f 9'6L SITEY I-T1ZI-6¥1€ DAL I'IT 10T IEEh+  69°SE 1S 61  1T9TH8LO
00 10 Tl vy 0r8 ST ¥8¢¢ eh+ad «cCV 66 SIV0EErt SPPIIS6I  98TTHSLO
e 1000 €99  L'LEI 45401% 1-1602-8¥1€ DAL €0l  8TESEEH+  L8POEY 61  TIOPESLO
(4o} 10 €6 986 9S v 1-286-LYTE DAL €11 $'¢€0SEEH+ 9800 6€ 61  TOCTESLO
1'¢0 o L0 €0¢ 880 ¢F RlqeLIeA S69¥81 AH «cCV 08 TTICEH+ +ILPE€E6l  TEILTLO
70 £0—00 Y F 96T LS o 601€LT AH c0d 6L 68STEEHT  66FE 1Y 81 6£€86LLO
I'¥O 1000 L8 879 €8S LY ... ... L0l 6Ly 6TEh+  8EPTSS 61 SEPLLLLO
[aYe} 10-00 ¥'9CT  L'00T 8L09¥ 1-2S81-6¥1€ DAL 601 OEPLTEP+ SLETTIS6T  €EIELLLO
10 00 Tl (Ra% LTE 6F I-¥8L1-6¥1€ DAL I'IT 6°SO6TEh+  SS900S 61  T661LLLO
00 10 4! % 96L ST 0LES €P+ad «c0d L'6 TYOLTSh+ TI'SE8Y 61 TSTOLLLO
o 10-00 4! b 690¢ Areurq $66981 AH SV €6 0€Er6Tch+ 006ESH6I  S9SLILLO
10 00 4! (Ba% 19t 61 v 6v781 AH 0V 06 CTIT9TEh+ TI6ETE6L  €S89SLLO
€70 1000 S99  L'LET Y11 0¥ 686181 AH SV S6  LEO6TEYT  ITSE0CTO6I  8ET8YLLO
70 10-00 €6e  S60l 78St [-L9€T-€€1€ DAL o €11 S8YTPTer+ TOOT I 61  6ELTHLLO
[4%0) 1000 ¥'61T  ST6T ST 8¢ 1-0ST-0€1€ DAL 801 I'CTISTEH+ 8ELT6Y 8T 8SHTELLO
€70 10-00 €99  L'LET 89¢ OF ... 1T 0€06I €p+ THSSO0S 6T  SOLTOLLO
%6} 1000 G861 8'8TC SI1 0P I-1€P-871€ DAL S0I  ¥'610TEH+ € 6ELY 61 950669L0
10 00 4! b 01S 6% 1-8081-8¥1¢ DAL 0Tl  09€TTEP+  €80T9r 61  S6LLE9LO
7y0 1000 v'61T  ST6T 96+ 8¢ 1-9C11-8¥1€ DAL 801 FLECTEYT 6T60Cr 61  161469L0
o €000 LY  L'STT SLTOT S198L1 dH ol1ITd v'L  TSSSIEh+  6661L061 8Y8699L0
120 10-00 Sy 9'6L 43554 0ZI8LT dH €V €6 9500TEh+  $9€TSO6T  T16L899L0
00 10 4! v 1861 L60S €v+Aad «c0d 00l  9€I8I €+ €69S0SS8T  9L0799L0
€v0 10-00 ¢8YC  SITE 61v v ... ... €Il SLOCIEP+  09€OTI 61  0STI6SLO
¢cO 1000 G'8GT  8'8TC 980 0F 8L0€ ¢v+Ad 0V L6 LYOLI Sh+ 90TELY 8T  6£6£8SLO
n7e) 1000 ¢8vC  SITE 8Ty ... ... €I 10090 €+  OI'SP TS 61 LETESSLO
7¢O 10-00 ¥'9CT  L'00T LLOOY o L¥SL8T AH €V 78  0TE90 Er+  0S9E 8 61  6LF8FSLO
10 £0-00 L61E  SITE 10S €9 gproydoD 3D ¥STIA WAITOCO 88 89€L0Eh+ 9 SI 8P 61 19087SLO
e 1000 €99  L'LEI 6T O [-6LTT-€¥1€ DAL Y01 S€0LOSH+  T16TIHE6]  $69EESLO
€v0 1000 €8YC STITE 91T 1-€202-921€ DAL €TIT  990L0EP+ 69LTI 8781  6SSTOSLO
1'¢0 1000 TS6 8691 T61 S 08¢¢ Th+ad SV Y0l T6VSOEh+  89LEECE 6l H8TOSHLO
e 1000 €99  LLEI 0¥ 0 o v v YIT L9TTI0Eh+  0THYE9TI 61  99T9¢HL0
770 10-00 €6e  S60l T Th gehTeulq  [-TLI-SHIE DAL SIT  6SP6STH+  98°LS0S 61  8LPSSELO
10 00 4! b ¥8% 61 v 1-S8YT-621€ DAL Il LLTSSTh+  TO€THI 61 9LLTSELO
[%40) 1000 €6IT  ST6C 059 8¢ 1-61€1-621€ DAL 90l  88TLSTH+ OLSYEI 6l  STHTSELO
P) P) (00020) (00020)
DS s1duend) O siduend) 19 WAY syutodereq N J[qeLIeA QuIeN od£y Tenoadg dy 22 v aronl

"panunuod I e,

A125, page 28 of 70



K. Uytterhoeven et al.: The Kepler characterization of the variability among A- and F-type stars. L.

¥O-10 ¥'s  SoIg L9V €1 'yl T0TSEvh+  T0TEH061  OFSTSYR0
¥O-10 6vTe  S0I¢€ 0LS €1 6% TT0EEPP+  YI0E9S 8T LOT6LYSO
70 10-00 €61T  ST6T 787 8¢ TIT T9SH¥THb+  0CTF€00T  €6609%80
70 10 6'S¢ 986 896 ¢F L€l €IE6Tvr+  80TTTO0T  STO09¥80
120 10-00 Sy 9°6L L6 €F T-LLOT-T9T€ DAL T'TT TISYCHP+ €9L£T100T  #SE6SH80
e 1000 €99  L'LEI 86T 0F 1-€12-671€ DAL SIT LPSSTHr+  SI'LEIS 61  €SSHSH80
10 00 4! ThY 708 6% 1-699-8¥1¢ DAL I'IL 9CTIvTvb+  LE6Y 8P 61 8E€L9H80
7¢O 1000 921 L'00T 7509% I-1¥P1-9%1€ DAL S01  €9T9Tvr+  CI'EP STOI  9SL6TH80
[aYe} 10-00 921 L'00T 0¥0 9% 1-CLTI-TE1E DAL LOT S8y LTHP+  TO000061  TSLSIFS0
10 00 Tl Ty S0S 6% ... I 8600CHh+  0€YESO0T  9THLEES0
o $O-10 79 S0I¢ Tee el €El L9y TChh+  LOLTIT 61 LE]SSE|O
70 ¥O—00 €se  SITe S6¢ LS Kreurq TLOS YP+ad 11104 €0l 6'6TCThrt 1900161  0£I1SSE80
e 1000 €99  L'LEI 5014 o ... o 9Tl LYPIThr+ OV IT 061  0THTISESO
120 10-00 Sy 9'6L 068 1t ¥€T 9¥0TI ¥+ 8I9T +00T  8LLOEE|O
[4%0) 10 €6IT  SI8C L89 LE 6%l L60¥I P+ €985€00C  €940£€80
120 10 Sy 9'89 SLY €F SE€T  TOS¥Ivr+ TOEHEE00T  TEOOEE]0
e 10 €99 8971 SSL6E €l S90CI¥r+  SOEEECO0T  9S00££80
120 10-00 09 9'6L L¥T 6€ 0z0AWTVY L'6 6TEYTI ¥+  T8LESS6I  HOTETERD
£O—00 69  €IcE ITLEl P'EL T9E VI vb+  L9€O8I 61  TOEE6C80
e ¥O-10 869 S0I¢ S96 €1 SYl €O 9l vr+  60°€S 8S 8T 96L£8780
(4o} 10 €SE 986 LEG Y ¥CT  S0C0I ¥+ 96'€0 00T 86979780
1'20 1000 'S 9'6L 0Tl Tty TIL ¥SSTIPp+  9820+00C  $L9¥9T80
[arde) 10 €6 186 8T8 H 9989 DON 6'€l  8STOLvb+  SE6S€00T  LI9Y9T80
10 00 Tl (Ra% TIS6¥ 9989 DON LOT  SLESOYYT  TOLSEO0T  88SH9T80
(4o} 10-00 €6 S601 LT SY 9989 DON L6186 dTH CIT  9€E60tr+  9€LS€00T  €8SH9780
10 00 Tl (Ra% S6v 61 9989 DON LT 9989 DON Y€l €0S 60 PP+  ¥8TS €00T  9vSHITS0
(4o} 10-00 €6 §601 9% St 9989 DON ... 7T LST60 PP+ vILP €00T  ¥OPP9T80
e 10 §99 8971 $8T 6¢ 9989 DON Q€I €C€TOE0PPT  L96E 00T  YLTYIT]0
€70 10 €99 897l 686 6¢ 9989 DON LSl TSSLOVP+ +E€8T€00T  SLOYITSO
70 10 €6¢ 986 901 t¥ 9989 DON €l TOI60PP+  P6'LTEO0T  190¥9280
€0 10-00 €8YT  SITE LOV ¥ e I-¥87-8¥1¢€ DAL TIL 06SLOVP+ 0€€TLY 61  0£98+C80
€€O 1000 G861 8'8TC Y€1 0F 1-09¢1-8¥1€ DAL TIT S6190 P+  16€E €61 99¢SHTS0
00 10 4! % 0S8 61 I-LE0T-9% 1€ DAL 204 601  TIL90 b+  SH6TTT6I  STOOLT]O
v $O10 G181 S0I¢ 8L96 e e TYL 681 90vh+  0€9v Tl 61 L86£TT80
e 000 Sy SITE ¥LTTS czed SI1 66V 80Fr+  $S9STI 61  895£TT80
e 10-00 4! ThY 080¢ 9¢€6LT AH ld' A0 6’8 S8I80tb+ 6V LOOI 61  S89TTTY0
e £O—00 SY  SITe 9ct ¥1 e e 611 06C80tvh+ 19v€0061 61481280
1'¢0 ¥O-10 6v  S0I¢ 898 96 Kreurq 8L6SLT AH SV 'S  €8080¥%r+ 6I'TI9¥ 8T  00SIITS0
720 1000 €6e  S601 9T S o v o 0¢l  €€CSoOvh+  S8I'TIH00T  S8LLEISO
10 00 4! ThY €20 61 019989 DON SeLYE ch+dd cccd LOT 091 %0 +b+ 1€60+00T T9LL6ISO
$O-10 €L S0IE 8¢T Tl €l 9TI 0P+ €865 LI 61  SEI6SISO
7¢O 1000 9Tl L'00T LSO 9% 1-9061-1€1€ DAL 601 SIP20Pr+  S88T8SSI  IvE6vIS0
e $O-10 I'sce  S0I¢ LOO YT o Yl L9 €0vP+ 86'ST0OS 8T  LLYSHISO
%6} 1000 9'861  8'8TT 868 6¢ 1-00L1-0€1€ DAL 91T $TI00¥P+ THOTSYSI  ¥L9PFISO
v ¥O-10 09  S0I¢ €LEET o €I YEI00VP+ PLSIOY 8T  €06£H180
€0 1000 €8YC  SITE 70698 1-7€S-671€ DAL 011 LIESSeh+  €Iv0LS6I  LTIETISO0
P ) (00020) (00020)
DS s1uend) T siouend) 19 WAY syutodereq N J[qeLIeA QuIeN od£y Tenoadg dy 22 v a1 onl

"panunuod I e,

A125, page 29 of 70



A&A 534, A125 (2011)

yO-10 Sy S0I¢ SL6ET SYl  OLY9TSH+  S8FESO6I  TOILLOGO
£0-00 LS SITE 4884t Y€l 9SP 6T S+ 6TST8S 8T S86£L060
€70 1000 €99  L'LEI €er OF 1-16¥2-0¥SE DAL 901  T6S9T S+  LO609S 8T LOOELO6O
1'¢O 1000 7S6 8691 6L1 St 1-08€T-0¥S¢ DAL L0l  6'SE8TSH+  08°SSES 8T T110TLOGO
[70) 1000 L8] 87T9T LSY LY 972061 aAH «CV LOT  9L0TTSH+  0LL0OTO0T  £9£TS060
00 10 Tl aud SH8SI 1Rlqenea dy $68781 AH e AOT el NFIDTd 6’8 6'8Y 0T SH+ 8P SP T 61 66102060
70 1000 €6e 1601 e St o 68T Sh+ad Iled 801 TIOITSH+ 99°¢H$T 61  LSTOTO60
€70 1000 §99  L'LEI 90T 0t 8¢6881 AH «CV 6 €60€ISh+ 8SSHES6I  SISSLEY0
|K¥0) 10-00 7S6 8691 ¥61 St SII §ISSISH+  THTEIS6I  9967L680
1'¢O 1000 7S6 8691 S61 St SV 8CI  6FTHISH+  68€£9061  0F90v680
10 00 4 Ty 651 6% 10TSLT AH «c0d 68 Vv6EECISH+  T¥90TS 8T  T6£££680
1'¢O 10-00 7S6 8691 w61 Sy 995061 AH «CV 96 6700l SP+ SSSHE00T  SEEST680
00 10 4 vy ¥$861 o SV 90T 690 L0SH+ TO9EIT6T  L6918880
7¥0 +0-00 8re  SITE 91908 [-CLIT-THSE DAL o 801 TTP ISP+ €69S2061 HOCILISO
€70 1000 €99  L'LEI 62y O ... 9Tl $€080SH+  ¥L000061  T6369880
e ¥O-10 SY  §0I¢ €08 €1 I'vl  0THOI Sh+  8S'SF8S 8T TOL69880
(47%0) 1000 €6IT  $T6T 0TI LL 1-L6+C-8SSE DAL TIT 9€SSOSH+  9¢60 €S 61 LSHIE]R0
120 10-00 Sy 9°6L (43354 1-L0¥€-9SS¢ DAL I'IT L'8SSOSH+  8C Iy 0P 61 1TSLTS0
70 10 €6¢ 986 LYY Areurq ... ... 801 8606S¥r+ 61609761  61999L80
00 10 4! vy ¥€861 crIE pr+ad Ay L'6 0Tr6Stvb+ T16FST1T61  6200SLS80
[70) 1000 L8 LT9T 90 S6 o «20d TIL OVSLSHP+  €LLOGI 6T 1STSPLSO
e #O—00 6S  ¥ICe €601 ... 811 0S08SHr+ 0S6ELI6I  SIPLYLYO
¥O—00 €9  VITE PO v1 0€T  +T09S P+ 90°LEIT 6T  +E89TLS0
e ¥O-10 Sy S0I¢ 798 ¢1 o 0%l €9SLSHp+ LI'ECLO6]  6¥HTPLI0
7¢O 10-00 921 L'00T Se0 9t 06£9L1 AH 0cAEY T8 TLI6StP+  $6'8SLS81  #HTSEL]0
00 10 Tl aud 0S8 61 1-1L-291€ DAL ... 601 ¥LYTSPP+  +SOF100T  S9OLILSO
o +0-00 Sy SITE vl L£968T AH | 601 6FrISHr+ SI'0T 6561  98871.80
€¢O 10-00 9'8GT  8'8TT PLS 6€ ¥STLYT AH 00dWT VY L'S  9€S0SPr+  SHITLP 6L  €IFE0LS0
00 10 4! vy LS8 ST 1-S6€-L¥1€ DAL ... 601 8F¥IOSHtb+ YLLTIE 61  9S1S6980
€0 1000 €8YC  SITE 10v ¥+ ... 011  LLStP¥P+ 86°0S+H00T  TILSS980
70 1000 €6e  S60I SLTSY 1-L0€-6¥1€ DAL 80T 98I Tr¥r+ 6I¥S6S61  TSFISI80
70 1000 €6e 601 99t St PEIE PP +ad SV v'6  CStEv vt 9L°6SST6I  £S6£7980
7r0 1000 €6IT  $T6T 9L9 8¢ 1-€€91-T€1€ DAL ... 601 6V LY PP+  THLO9S ST 09280980
€v0 10-00 ¢8YC  SITE 86¢ ¥t e TIL 6810V vb+  9PEl #00T  £SS06S80
120 £0—00 Sy SIee 90¢ S Areurq LLT68T AH I11649 I'01  T6SOFvh+ 1S8S9S61  0LLESSSO
n7e) 1000 €8YC  SITE [\ das o I-1LS-671€ DAL ... TIT 08S9Evp+  vIvPTS6I  ST196LSS0
10 00 4 Ty 60S 6% 1-60S-LYTE DAL I'IT 9600V b+  TE8TSE6]  67TS9S0
(e} 1000 G'8GT  8'8TT 010t 1-208-971¢€ DAL 901  S800F PP+ THIY 8T 6l 96609580
00 10 4 vy 65861 ... LTT S8S6EPp+  €LT20061  9SHSHSS0
120 10 'S 9'89 LLLTY Y€l P0SSEP+  9¢9¢ €0 0T 98TSTSS0
710 10-00 61T  ST6T TLS 8¢ 1-€98-671¢€ DAL 60T 00TVEvr+ 95 TTHS 6T 98991580
[70) 10 L8  8IST 601 LY «AKreurq o «V 901  9TPSEHP+ TLTVES6I 80091580
7¢O 1000 91 L'00T 850 9% o 1-6TC1-871€ DAL ... SOl T'ITEEYP+  OI'LTHP 61 STELOSSO
'O 10-00 €181  LT9T 8¥S LY 1-6¥8-L¥1€ DAL SO0l  VEIOE PP+  €THIPEGT  6£966780
7¢O 1000 921 L'00T €90 9% 865181 AH <tV 98 LY EEvb+  0S6S 8161 TIL68Y80
010 6S  S0Ig 191 €1 TPl LS ECPt €8I 91 61 S9088+80
(P (P (0002[) (0002()
JS muoﬁmso 1 mwvﬁﬂ:O 19 IV mHEomﬁmQ N dlqeLreA QUWEN omb _mbooam QM 22 Vi darornt

‘ponunuod | dqeL,

A125, page 30 of 70



The Kepler characterization of the variability among A- and F-type stars. I.

K. Uytterhoeven et al.

#0-00 Sy SITE Yaad| I YLIOI 9P+  TOTIV LI 61 $980TS60
¥O-10 09  SoI¢ 06T €T Syl L6V 609v+ TT8YIT 61  ¥EF0TS60
10 £0—00 6v  SIce ¥S¥ €9 1-0€-1#S€ DAL L0T  1'8S909v+ 8S6¥ €061  6L871S60
00 10 4! v I#86I 1-89ST1-0¥SE DAL 66 S8 909F+ TESSOS8T  96T60S60
[4%0) 1000 €61T  ST6C ¥60 LL 1-80C1-8SSE DAL 901  0€C€O9P+ 98TI000T  L9006V60
¢ 1000 7S6 8691 9SL ¥ 1-TS8T-8SSE€ DAL S0T  €EPS09r+ 69 T1000T 006760
[470) 1000 €61T  ST6C 789 8¢ 1-91-85S€ DAL 601 €95 1097+ THOP6S 61 06568760
00 10 4! v 65861 1-16T€-9SSE DAL 0T S8E 109+ L98P6E61  000£LY60
e ¥O-10 §9  §0I¢ 6Th €l o €l FIIT09P+ 6 LEIT 61  0SLISHE0
120 10-00 Sy 9'6L 716¢h 7T 097 €09%+ 60FF €061  SLOEST60
€cO 10 S'8S1  8'LIT 99 6¢ 9¢l  TTOCO9P+ 8S8T 0061  86SISHE0
¢ 10-00 7S6 8691 ¥61 St LTl LLT009%+ THES8S 8T 0¥60ST60
e 1000 €99  L'LEI 61¥ 0 ¥S6T Sy+ad «cCV 96 8SYLSSH+  SI'6II¥6l  LSOSIF60
00 10 6Ly v 0981 o e SIT €91 ¥SSH+  09°SH¥€ 61 16980760
00 10 4! v 65861 ozed 8Tl  0LTSSSH+ 149001 61  9¥TS6£60
€70 1000 €99  L'LET SOt OF I-¥102-1¥S€ DAL e PIT PPISSSH+  8L'6TI061  S6E16£60
¥0—00 L'L  ¥0T€ Tseel 89TYSSH+SSTIGHSIL €€l 89TPSSH+  SSTI 6V 81 6STI8E60
70 1000 €6IC ST6T 089 8¢ o €TIT  L'SOTSSP+ TO8TT00T  0TTV/IE60
¢cO 1000 G861 8'8TC €I 0P 1-9211-LSSE DAL 901 LYSESSh+ 1985 €h 61 TLSESE60
120 10-00 Sy 9'6L 986 ¢ Sse6Tsy+ad 0 I'6 TE€SESSH+  989T I 61  TIITSER0
+0-00 L'S  L0zE 116¢I e o €E€l S9ITSSh+ 1699161  61T9¢£60
... £0—00 9y  §ITe 86E 11 S08c sv+ad 031 86 L'6TESSH+  9L'6S LS8l £66LTE60
I'¥0 10 L8  8IST ST LY o o LSl $'8€ESSH+ 989767 81  vEEHTE60
(4o} 10-00 €6e  S601 L9Y St P'CL €6S LY SH+ 06’1 000T  S6090£60
€¢O 1000 G'8GT  8'8TC Se1 0P 1962 Sy+Aad SV L6 TLSEYSh+ $LIEEY 6] 81916760
yO-10 0L  SoIg cheel o o TYL TTETP SP+ 6LLSTI 61 000¥LT60
(4o} 10-00 'S¢ S60T1 9Ey i 8S¥6L1 AH 1LV 06 O0P0SY S+ 6L EE0T 6T  TI0TLTO0
00 ¥O—00 9v  0'TCe 769 8T o o 121 S9¢ Ly Sh+  LO60TO6T  L8089T60
€€c0 10-00 G'8ST  8'8TC €10y Y€l TS PP S+ 90TS8S 8T THOLITE0
... ¥O—00 0S  60z¢ 66 €1 0€T  €80SySh+ TEETES8T  T9¥H9T60
yO-10 9L  €0I¢ €6c €l €Yl €0TPr S+ 86'SOES 8T 6649760
00 10 4! v 0r8 ST 85061 AH 0V 06 LEILESP+ 0L€ECE00T  189¥T60
€70 10-00 €99  L'LET €€V OF 796C Sv+ad 0 96 060I¥Sy+ TSISEP6I  8IE6TT60
¢ 1000 7S6 8691 6£0 St 1-626-9SS¢€ DAL e SO0l 1CCIVPSh+  SOSH¥E 6l Th6TTTOE0
00 10 Tl vy T8 Sl o dey 1Tl L916€Sh+  98°0THT 6l L9E9IT60
€€0 10-00 G'8GT  8'8TC Y1 0 €l 6TI8ESH+  LELOTI 61 LEOOTTE0
€e0 1000 G'8ST  G'8TC LSO 0¥ Teys wry €¥89LT AH 1£0TWEVY 88  SLTIESH+ 9€€0006T  8TLYOTEO
... £0—00 Sy SITE el o 18T Sy+ad «D 86 L'SCOVSh+ T88S6S8I  TLIPOT0
7¢O 1000 921 L'00T TLO9Y I-710€-0¥SE DAL o 011 LEr9cSh+ 8585TS8I  #H910T60
(4o} 1000 €Se  S601 9% St LAreurq T-TEPT-96S€ DAL CTIT  LTIEESH+ 8I'€S0E61 80895160
I'¥0 1000 L8  8T9C YrE 6 o [-€TTI-TrSE DAL A0 LOT  T'6S¥ESt+  6STI¥I61  6TTLYI60
00 10 Tl vy L¥8SI o SV 1Tl 9TIECSh+  LI'TH9061  S8LEVIGO
1'20 1000 Sy 9'6L 16 € 1-9961-0¥SE€ DAL e I'0l  SLTISSP+ LSLySS8I  TLYSEI60
00 10 4! v 8T8 SI v eV SL  6SE8TSH+ €LY T00T  SLSLIT60
70 1000 €6IT  ST6T €LS 8¢ 900¢ S¥+ad 0 S0T  L90¥TSy+ ST'LO¥S6T  9SOTTT60
120 10-00 Sy 9'6L 880 T [-$20T-LSSE DAL e PIL $$0LTSh+  19°LE 1S 61 S1980160
) () (00020) (00021)
IS muvﬁﬂ:O 1 mhoﬁmso 19 AV mﬁiOQSﬂQ N dlqeLieA QUWIEN OQ\Q _mboomm QM 22 A7 | daront

‘ponuIuod I dqeL,

A125, page 31 of 70



A&A 534, A125 (2011)

$O-10 €9  §0I¢ 8GT €1 6'CT  LTOTEOYP+ 8S67 9T 61  TILYIL60
€€0 1000 G861 8'8TT Y€1 0F «20d I €0S0E9%+ 9TTITI 6l €1LT9L60
1'20 1000 Sy 9'6L 96 €F 1292 9%+ad c0d §6  Y0TTE9P+ 8L'6S9061  1£S09L60
10 00 Tl ThY T0€ 6F o ... o 6Tl ST08TIP+  S6TI8E6I  LY691L60
10 00 4! ThY 0% 6% LAreurq STI €SP LT9P+  86°LILEGT  0SEIILE0
10 e 10 v'ee 9t Q¥ o '€l 08S9T 9%+  9L9S9¢ 61 LOTIIL6O
e $O-10 LS  §01¢ 349! €¥T 901 8T9Y+ €OSTSI 6T T09£0L60
e 1000 €99  LLEI 91 0F €€9T 9v+ad 1149} 66 8PIFTOrt €STF8061  6L900L60
K6} 1000 TS6 8691 Y61 S T6T9P+ISLOGIL SVSV o LTl 6116297+  T1L0SLO6I  TTEOOLEO
€70 10-00 €99  L'LET 9Ty OF o LTl LT1T8TOv+ LS €TLO6T  SPT00L60
¢cO 1000 G861 8'8TC €1 0P ... '€l 080 ST+ TESS9061  0S666960
120 10-00 I's 9'6L 698 1+ 1-L96-1+S€ DAL CIT  €TT¥CoP+ €HEE6S8T  £5896960
70 1000 €6e  S601 G8¢ ¥ 1-6S€1-0¥SE DAL Y01 19S929%+ 061 IS8T T8TE6960
¢cO 1000 9'8S1  8'8TT $68 6¢ 198681 AH 0V 901  OLI6I9Y+ €TIT1000C €6TELI60
10 00 Tl (Ra% 01S 6t 1-89¢-LSSE DAL o TIT €TS8I 9P+  0OI'TIOS6I 69879960
10 00 Tl ThY 005 6% 1-861£-9SS¢ DAL €0l 9€TSI 9P+ 6TSH8E6I  87£95960
[420) 1000 €61T  ST6C THTLL LTl 8'8T8I9Y+  9I'€SLEGT 00855960
10 £O—00 SY  SITe €25 €9 Areurq ‘1189 DON €11 1189 DON sV STII  OSI6I9%+ T1ITELEGL  FISSS960
I'¥O 1000 L8]  879C €HS LY 1189 DON 6 1189 DON sSV YTl 6 IE 1T+  TTICLE6L  10SSS960
10 00 v'ee 956 8% '€l 1'6£TT9P+  1T6CTLEGL  L8FSSI60
I'¥O 1000 L8  879C SOS LY €Tl L'SE6I9v+ TTSTLEGL  8EPSSI60
o $O-10 89  S0I¢ ¥66C1 »ATeurq ‘1789 DON Y11 1189 DON gL9 611  06E£8I9v+ 984T LEGI  E£E¥SSI60
[AYe} 10 v'9C1  L'681 S09 St 1189 DDON 6€ 1189 DON e SII  TTSEC9P+  OI'vTLE 6T TTESSI60
I'¥O 1000 L8]  879C YLS LY o ... 9Tl €€S6I 9+  8CITLEGL  £6£5S960
120 10-00 Sy 9'6L €88 ¢F 1189 DON 0L T189 DON eV 601 L'ST6I9%+ +T€0LE6T  LLISS960
10 o 00 a3 €68 8Y 1189 DON 91 1189 DON o TEL ¥6STTOP+  8I'TOLE6I  1SISS960
€70 $O—00 Sy SITE 78LTS 1189 DON 81 1189 DON eV I'CT 9TT0T9%+ 81'8S9¢ 61  H1155960
e 1000 €99  LLEI 6T O 1189 DON 9T 1189 DON sV YIT $0T€T9%+  16'1S9¢ 61  SS0SS960
e 1000 €99  L'LEI LTTOY o ... o €€l T6ESI9PT  08'8TIE 61 68L¥S960
10 00 4! ThY 01S6¥ 1-89L-9SS¢ DAL I'IT TTSTTOP+  €9°STOE6I  S901S960
70 1000 €6e  S60I1 1€TSH 678€81 aH 0V v'6  1°9T1T9%+ I8LI6T6I  06£0S960
o ¥0—00 9 L0TE 696 €1 ... o 6Tl 6LTITOPT  698€8I 61  T86£4960
[a¥e} 10-00 921 L'00T 180 9% 1-08L1-T¥SE DAL 204 I'IT 191 1T9%+  LO'SI9T 61  +68TH960
10 $O—00 Sy SITE 187 €9 o S STIT  9Tr0T9v+ 60F%I 0T 61  ¥0T0¥960
00 10 4! % 19861 e 0Tl 9ISIT9%+ +$T00CS8I  LESTEY60
o ¥O-10 Sy S0I¢ 6€6¢€1 L€l T91619v+ STICOY 8T 0F90£960
€c0 10-00 9'8GT 88T LL8 6€ T-8T+1-LSSE DAL SV 90T €€091 9%+ +9'65S0S 6T  TILF0960
10 00 4! ThY ¥St 6F e e 0¢l  S8ISIOP+  66'SS9E6I 00176560
70 1000 €61T  ST6C €6 8¢ o 9T OVELI O+  9LLP9E 6]  L66E£65S60
e $O—00 9v  SICE orr vl LAreurq LTl 99% Tl 9P+ SI'LI 8161  0TLTYS60
00 10 Tl vy 65861 o A0 €I 10091 9%+ TO'SO¥I 61  ¥6L08S60
1'¢0 1000 TS6 8691 761 S 916681 AH €V Y01 $#'SSTI 9P+  09°€€000C  18CISS60
n7e) 1000 ¢8vT  SITE 6Ty v [-8€T1-8SSE DAL o 01T S0£LO9Y+  $L90000C 9880SS60
10 e 00 v'ee 196 8% o 0¢€l  91TLO9Y+ ILIFSE6I  687€ES60
70 1000 €6e  S60I1 6ty S [-61€-9SS¢€ DAL CIT 691 T19v+ LELESE6]  6PPECSO0
10 00 4! b 6y 6F e LTl ¥LOOL 9+  LY9T LE 61 #¥9TES60
)] P (00020) (00020)
DS s1duend) O siduend) N1 WAY syutodereq N J[qeLIeA QuIeN od£y Tenoadg dy 22 v aronl

"ponunuod I AqeY,

A125, page 32 of 70



The Kepler characterization of the variability among A- and F-type stars. I.

K. Uytterhoeven et al.

€70 1000 €99  L'LEI 8¢ OF 9Tl TTIIILP+  $€0001 61  LLLOSIOI
€70 ¥0-00 St SITE S6LTS [-SHTT-P7SE DAL v 66 9TITLOLY+ 9F'SSSH ST LIS6ITOT
(Y0} 00 6'ST LL6LE €10681 AH 0eAEY 69  TYTSOLY+ LOPSSS 61 66196001
720 10-00 'S¢ §601 OL1 S¥ [-8ST-19S¢ DAL o €Il TSOSOLP+ TI'006F 61  SPE0600T
€000 ... Sy 9ICe creeey 1-0T-L¥SE DAL SII I'IyT0Lv+  OL'SPHT 61 T109€L00T
€v0 10-00 ¢8YC  SITE 97¢ 88 T-0L¥-L¥SE DAL €IT  ¥¥ISOLY+  $I9S8T 61  $£€669001
o ¥0—00 9y  §ITE cer vl ... PIT 86 S0 LP+  T€00LI6I  T6889001
120 10-00 Sy 9°6L Sh6 €t €Tl SYEYO LP+  0€LY 6061  +HTS9001
70 1000 6'SE  S601 414 a% Kreurq Y29 9or+ad SV €0l TEISOLY+ I6FTLO6T  TI1¥9001
¥0—00 9y  §ITE 66€ 11 €€l 0SOEOLYT T6TIHO6T  €65T9001
$O-10 6y  SOoIg 0£6 €1 6'€l  8LT00Lb+ 8€0STSS8I  6TILSO0T
(Y0} 1000 G'8GI  8'8TT LET OF Y€l €T100LP+  $T001S 81  L6T9S001
v ¥0-00 89  90€ 669 €1 o 6Tl €€C00Lb+  TSLYOS ST LITISO0T
120 1000 Sy 9'6L €06 ¢F 1-7€-T9S€ DAL I'IT 8TCHS 9P+  9T°S0000C  TLLSE0OI
710 10-00 61T  ST6T LL9 8E 1-19€7-79S¢ DAL €Il 9TI9S 9P+ € TIPS 61 €460£001
[70) 1000 L8  87T9T 0SS Lt 1-06S2-09S€ DAL LOT  60THS9p+ €THITE6l  8YSHI00T
v ¥O-00 St SITE 1£324! $9979v+dd 0 L6 TITLSOP+ 6€LOSI 6L 8S190001
$O-10 SY  §0IE 6 €1 ... e TYL 9T0SS9v+  80°SS¥I 61 OISH000I
00 10 Tl Aud €68 61 Tl LTSS 9P+ ILTV 1T 61 L682T0001
(47%0) ... 6¢ 6'8C €86 9¢ TYL ST06S 9%+ 1SLOSO6I 95000001
v ¥0-00 6v  ST1CE 09¢ ¥1 TEL STII6S9v+  TO9THS ST $9¥S6660
¥O-10 9  §0I¢ el €l 087 6S9P+  SH0STSSI  68L76660
$O-10 LS  SoIg 34! TPl 0T08S 9%+ TO'80SY ST  99L16660
¥O-10 19 §0I¢ 9LT €l 6'€l  9LPSSOP+  STEP PP ST 12916660
€70 10-00 €99  L'LEI v ov 7€8881 AH €V 96 T6TTS9r+ SI'TOSS6I  89S0L660
v ¥O-10 9y  §0I¢ 086 €1 e e I'vl  TTS8Y 9P+  P$STISI6I  0€LPP660
¥O-10 Sy S0I¢ 086 €1 TYL T000S 9P+  ¥H8SEI 6 80THY660
00 10 9y 't 6SLET 1-L£9-8SS¢ DAL 601 6SSSPor+  9L0T8S 61  I87E1660
n7e} 1000 €8YT  SITE 8LL 88 STl S6ESYOr+  LI'LTES 61  00£60660
e $O-10 0S  SoIg 608 €1 I'vl  $LTYY 9P+  SO'SPSI 61 TY8S8Y60
120 1000 Sy 9'6L SH8 ¢f czed PIT 191 TH 9%+  8S€00I 61 60618860
(47%0) 1000 €6IT  $TOT 0L9 8¢ o 801 08F 9 9P+ LS9TISSI 1814860
AUAD P o NAIDALY
€70 ¥O-10 Sy S0I¢ L8L LY 10 ‘Ie)s wy 38D ¥60TA Cr€dUWLVUSYY 9L 6'SS6E 9P+ SOTISS 6l THITS860
00 10 Tl A4d 09861 ... ... o 9Tl LT00F 9%+  9v'0€6¥ 61  LO6SHR60
e $O—00 SY  SITe €OF 1 8CI 0€00V9r+ OI'€FSE6T  0TO9E]860
00 10 Tl Aud 16861 PIT L'8S6E£9%+  €L0V 0061 69281860
00 10 4! vy 65861 611 LEh Iy 9o+  SSTIT8P ST 8LOSIS60
1'¢0 1000 TS6 8691 1185% 610¥L1 QH 0V 6L OISLEOY+ TEOI9Y 81  ISETIVG0
00 10 Tl Aud 861 €¢8881 AH «cCV 66 1'SOSEOr+ LSSOSS6I  6L¥06L60
1'¢0 ¥0—00 Sy SIee e LS 1-8TCE-9SSE€ DAL o 601 THEIE9P+ 90 1€ 8E 61  TESLLLOO
10 £O—00 SY  §SITe 9Ty €9 ... ... 0€T  TPIIE9P+ 61°00LE6T  HLYILLEO
€000 Sy L'STT LTEO1 (PHaky STI1S81 AH e AITd T8  €TTSEOt  TOTESE 61 PSYSLLEOD
120 1000 Sy 9'6L r16 €t e 1-7861-9SS¢ DAL e 'l 6'9CSE 9P+  OLYTSE 6] S8ESLLOE0
00 10 4! vy 09861 vILT9v+ad «CV 00T 86CSECOP+ LLITTE 6]  TISELLOO
10 00 4! Ty LOS 6¥ Ieys wry Jo dy 902181 AH Ldugy 6'8  TSESEOP+ T6FTLI 61 S96v9L60
P P (00020) (0002r)
JS muoﬁmso 1 mH@ﬁﬂSO 19 IV mHEomﬁmQ N QlqerieA QWEN OQ\Q _mbooam QM 22 Vi dront

‘ponuIuod I dqeL,

A125, page 33 of 70



A&A 534, A125 (2011)

€v0 10-00 ¢8vC  SITE LTV vY 011  €€EShLv+ 95018761  TOT6YSOI
00 10 Tl a4d 09861 98¢ Ly+Ad c0d 66 88TTYLvt SI'SOTE6I  LOGLESOT
€000 £0—00 Sy 6ITE 666 611 o o 9Ll OChPy L+  €6T16C61  LPI9ESOT
£+0-00 o St 9TCE 189 I€H €11 L'SO9Y Lv+ LTEY 9T 61 679vESOT
€70 1000 §99  L'LEI L¥1 0¥ 8T8T Ly+Ad SV 96 86vLyLvt 1600ST6I  919€€S0T
€000 ... Sy 9ICE 0€1 €€+ o o SI1 SLySyLv+  THOSHT 6l 90SEESOT
v ¥O-10 09  t0I¢ 0St €1 vyl VP LY Lb+  v66ETI 61 S199TSOT
o +0—00 78 Soce F10€1 [-¥6¥1-9¥S€ DAL LN TOIl  T'LTSYLy+  TSTPIT 61  LEI9TSOT
[ %0) 10-00 G861 8'8TC Y€1 0F [-1081-19S¢ DAL e 90l OSPOYLb+ 8SHO8Y 61  808YSFOI
I'¥0 1000 L8  87T9C LS LY 1-61€2-09S¢ DAL LOT  9'819¢Lb+  TOCO0E 61  HIGILYOT
£+0-00 ... St 9TCE LOT 1€Y o 0TI 98COVLb+ LYTEETOL  696L9t01
¥O-10 Sy 10I¢ LO6ET TYL 0CELE LY+ €991 SS 8T SLPESHOT
¥O-10 L'S  S0I€ YLTET I'vl STTSE Ly+  $6°STOSST  0STISHOI
120 10-00 Sy 9°6L ov6 ¢F 68LYLT AH €V 76  VvYISELY+ TESS6P 8T 0601SHOL
v ¥0-00 79 PITE Y08 €1 v v 8Tl  6LT9E LY+ SI'TO6Y 8T SL90SHOT
¥0—00 9y  TICE 61LEl TEL 60S9€ LY+ YO 8P 8T 0SSOSHOT
1'¢O 10-00 T7S6 8691 ¥61 St 80T OTEO0VLv+ T¥CI P81  $9L8%F0T
o ¥0—00 Sy SITe LSy 1 €€l 880EC LYt 9LTO80 6T  TEEVOEL0T
¥0-00 9y  §ITE Y4ad! 12LT Ly+Ad e Y01 ST0CE LY+ TOPP9S ST LE068EO0T
I'tO £O—00 Sy L'8TT See0l 1-980C-+¥SE DAL e SO0l 9L0CTE L+ 6£618781 65HS8E0T
e ¥0—00 8¢  60c¢ 6CLEl o €€l TO0VE LYt  SOSI PP 81  €€6€8€01
€70 10-00 €99  L'LEI 90 0F [-SSH1-T9S€ DAL 60l S0E£8TLP+ €6'809S 61  6TTI9E01
70 1000 €6e 601 99t St 60LL81 AH «cCV €6 €LTYTLYT 19916V 61  SSOSSEOI
77000 ... Sy L'601 8L6 LY1 ¥S6£81 AH ce8d 06 ¥60¥CLy+ 0TI 6C61 TLOIYEOL
€000 Sy 9ICE YOI 1¢¥ o o 91l OvP¥T LY+  91'9S8T 61  11S0VE0T
€000 St 9TCE €eI ey 0TI  T80VT LY+ SESOLT6I  THE6EE0T
€000 Sy 9ICE 8ST 9¢t 0Tl $L09T LY+ $6'8TST6I  6LTSEEOI
770 10-00 €6e 601 6t S LT6T Ly+Ad «CV TO1l  L'STETLY+  SL8SSP 61 11268201
7¢O 10 00 0'0¢ TILEY [-€T61-09S¢ DAL ‘ I'IT SYCETLv+  TT6E8E 6L 09€18201
€000 e €6e 9ICE 6S6€LE o SI1 6¥E8I LY+  PLYYLT61  +PTrLT0l
£+0-00 St 9TCE 6L6 1€V LTT  T6ES8I Ly+ THLILT6]  096£LT0T
€000 Sy 9ICE ¥S1 9¢h SI1 L9EETLY+  $S619T61  +8EELTOT
€+0-00 o St 9TCE L8 TEY 601 TOCTITLY+ 9LS09T61  9vTELTOT
o ¥O-10 96 §oI¢ 86S €1 0SI  T6STT LY+ TH6ISI 6L 65699201
00 10 4! vy 0r8 ST 69L7 Ly+Ad «CV 66 9TTOTLY+ 996501 61  8TLYITOT
v ¥O-10 96 S0I¢ €6g €l o o 6'Cl  €9CTCLb+ LTIV 8V 81  L¥SHSTOI
120 1000 Sy 9'6L 6 €t 1-9¥ST-H¥SE DAL TOI  L'SOSI LY+ SPHT Ly 8T  €v6£ST01
€70 10 L'99 89Tl GSI6€ LAreulq  1-6$97-095€ DAL P'IT S6LLILP+ 9I'SOLE6I  L86EITOIT
7¢O 1000 921 L'00T 690 9% o o OIT  9VILILy+ +OLIST6L  SHESOTOT
€+0-00 o St 9TCE LIE TEY o o v 611 0P0¥I Ly+ 8STIST6L  £0£80T01
€000 ... eyee  91CE €0 €0F ¢ Areurq 34D 0SSA 1d T CLSPI L+ TS8SHT 6l 0vE90T01
€70 10-00 S99  L'LEI €LS 6€ ) 1-9%81-79S€ DAL ) P11 88560 LY+ SEOTLS6T  69SH9TOT
£+0-00 o St 9TCE €65 TEr e Tl 08090 Lb+ LY'8E9T 61  S990+101
€000 v Sy 9ICE 018 St 0Tl +'S090 Ly+ 9¥'STIT6I  €ISOFIO0I
00 10 4! vy 868Gl 8T1  +TE80 LY+  09FT LI 61  008YEI0T
e 000 6v  €ITe 4144 9¢l  0TSS0 LY+  €6TOLIG6L  009FEI0L
(P) ) (00020) (00020)
DS smuend) O siouend) NAY WAY sjutodele N 9[qeLIBA QuIeN ad£y Tenoadg dy 22 vy aionl

"panunuod I e,

A125, page 34 of 70



The Kepler characterization of the variability among A- and F-type stars. I.

K. Uytterhoeven et al.

120 10-00 Sy 9°6L 959 ¢f 89.T 8v+Ad €V €6 0TcTE 8P+  LO00SFSI  T0ZEIONI
120 10-00 Sy 9°6L X34 1-C29-19S¢ DAL e TOl  8LELTSP+  €T808Y 61 60088601
10 00 Tl Ty 01S 6t ceer8T AH «cCV 88  I'€C9T8F+ 66'LETC6]  6S8LLEOT
10 00 €1 Thy 956 81 o o I 61 6T8y+  LEYEIT 6] LYTSLOOT
v ¥O-10 LS  S0I€ YELTT Q€T €€59T8+ 6L 606161 +LITLE60T
n7e} 1000 A S K 6y v 1-6601-L¥SE DAL TIL 9LTSI 8P+ L6H0ST6I  LyP0T60T
€+0-00 o St 9TCE 1LE0SH v 611  ¥'SP6Isy+ LLSYLT6L  €L20T601
€000 e Sy 9ICE 95T 0¢Y 811 660618+ LI'9ELT6I  TSI0TE0T
€O-10 'S 8§LIT 90L 6 STI  9T0€T8P+ 6697 SP 81 8€LTO60T
€000 Sy 9ICE LSO T€Y 1Tl 6LELI 8P+  LEBSLTGI  6¥919801
€v0 10-00 ¢8vC  SITE 8TH vt I-VLE-97SE DAL 011  CTITTI 8P+ 090 €l 61  €8L£SS01
120 1000 Sy 9'6L 96 £ LUl [-HEP-196€ DAL TIT 08CO0I 8+  €98TTS 61 99%S1801
€70 10-00 €99  L'LEI 80t OF [-8€ST-19S¢ DAL €Il €LIOISP+ TTLPOS6I  0L6EI80T
€000 ... 'S 97ce Eeh sev Arurq  1-0201-L¥SE DAL 801 TLSOI 8+ 69°0C8T61 6V8L6LOT
77000 o Sv  L'601 LTLLYT e 866¢8T AH 54 €8  €9¢0I 8+ LEGYLTOI  9TSL6LOT
€e0 1000 G'8GI  8'8TT 9¢1 0t 1-79€1-9¥S¢ DAL o I'IT SSI808F+ 08LETI 6l ISHSSLOI
¥0-00 St §TST 66T 11 '€l 60£808F+ 9L0TT1061 0STESLOT
¥O-10 ¥'L  SoIg 061 €1 €l S61908y+ 9LLI IS8T  0F98LLOT
120 10-00 Sy 9°6L Sh6 €t S0LT Ly+Ad TO0l  6CILOSP+ THOV 6V 8T €06LLLOT
o ¥O-10 €L S0I¢ $9¢l o 'Yl 6'SP908F+ $1°0S87 81 I¥SLLLOT
[ %0) 10-00 9'8GT 88T 0T66¢€ T-€€L-¥7SE DAL 90T 9959087+ 8S'STSP 8T  896SLLOT
€000 ¢L 91TE S99 1Y 1-S0TT-L¥SE DAL 01 8FESO8Y+  8F0£9T 61 8I190€LOT
v ¥O-10 6'S  S0IE 0S9 €1 v YL 60V 008P+  €6'SOST 61  8ILETLOT
€70 1000 €99  L'LEI (ke doid [-€TST-S¥SE DAL S0T  99ST08y+ 88FI €061  TL8LILOT
00 10 4! vy 09861 1-9811-#¥SE DAL TIL 8STT08P+  €PTP eSS 86£€1L0T
¥O-10 19  ¢SoI¢ 10S €1 6€l 0€ESO8P+  v96T S ST 91L60L0T
70 1000 €6¢ 601 SS Sy 1-L0L-T9SE DAL €11 8SS8SLb+  €F'€09S 61  TSLISIOT
10 00 4! Ty Sov 6F 1-10£-79S€ DAL Il T'€PSSLy+  0€0S¥S 61 £5958901
10 00 Tl Ty 11S 61 1-608-79S¢ DAL 'l TLTSS L+  I¥TH €S 61 €L9%8901
€v0 10-00 ¢8vC  SITE 0t ¥ T-19%-795€ DAL 01T  T'€S6SLy+ L99€ €S 6T  L8SHRI0T
00 10 Tl aud w8 sl I-1LE-T9SE DAL 601  9TELS LY+ TOSOEH 61  TILSLIOT
e} o 00 6'StT 910 8¢ 0827¢81 AH €V 9L LTI8SLy+ 6F'8T9T61  SL6V9901
€0 10-00 €8YT  SITE LTV P [-SLST-L¥SE DAL e 601  6'€S8SLb+  LYTO9T 61 €0LY990T
€000 o Sy 9ICE 0180¢t o 811 6€S8S LY+  OI'SPHT 61 TE8E9901T
00 10 4! vy $$8 61 61T  OLTLSLY+ 00€09T 6T  TO88S90T
120 1000 Sy 9'6L 165 €t '€l 06l ¥SLP+  89LOSI 6l TOESSI0I
¥0-00 St §TST 6vT 11 611  TSPSSLb+ 8T80TO6I  HEITSOT
[ 70) 1000 v'8¥T  SITE 01 v YIT €TS9S LY+  9L'SEHS 8T 8TL8YIOI
v ¥0-00 v'L 01CE L99 €1 €€l TITSSLy+ SLLETSST  098L¥901
00 10 Tl Au4 16861 0Tl TYS6S L+ 6vv0TS8I  T19L¥901
00 10 4! vy 09861 LT v6TLS b+  $I'SPIS8T  €6VLF901
€70 1000 €99  L'LEI S8€ 0F o €01 99SISLv+ TESS8Y 61 STISINI
€000 o I'10I  6°LET 8¢5 TS (Areurq 898¢C Lv+Ad 04 66 OVIO0SLYP+ 9F9E+E 61 6THF0901
00 10 4! vy 16861 : €LLT Ly+Ad «c0d 00T €SPESLy+  $S8ETI 6 LS806SOT
720 10-00 €6e  S601 9TE S o o ¥CI 68787 L+  8ETOECO6T  LE89ISSOT
120 1000 Sy 9'6L 6£6 €F 6T Ly+ad SV 6 88TTHLP+ SI9I 8P 61  ILE6VSOI
(P) )] (00020) (00020)
DS smuend) O siouend) NAY WAY sjutodele N 9[qeLIBA QuIeN ad£y Tenoadg dy 22 vy aionl

"ponunuod I AqeY,

A125, page 35 of 70



A&A 534, A125 (2011)

I'$0-00 8y  LTST 01¢€8¢¢ 611  €61TC6b+  9¢+T9061  I819bPII
I'¥0-00 v I'S LTSt TLEYES o o o 811  TTSOT6Y+ TT6I9061  €HIovhIT
00 €000 St $'8TT 0LT ¥ crpPHQAY ‘WY LTESLT AH pSHUEVULYY 68 80T8I6F+ €90V SO61  C16SHPIT
I'$0-00 I'S LTSt YLy 1€ 611  9T08I6F+ 0012S061  YLLSHPIT
00 ¥0—00 Sy 0Tee 12L 8T p1IBIS Wy 68+¢81 AH P SHWEVUED  1'8  S'€TSI6b+  I8TELT 61 1S6TOPIT
70 1000 €6e 601 19% St o o o 9Tl 9VOLI 6+  PEVSOI 61  TOESOETT
I't0O-00 o Sy LTST 659 9¢¢€ LTl ¥¥P 91 6b+  98°LS60 61  8TOS6ELT
I'¥0-00 I'S LTSt Thp see 1-00€-0SS€ DAL 801 STOSI6v+  6V°SS6061  8I0S6ETT
I'$0-00 I'S LTSt €97 8¢€ v 0Cl  T20vI6h+ €8P LO6T  9ITHEETT
I'¥0-00 o Sy LTST 0r€ 0ve SII L6y LI6b+  SES090 61  08SE6ETT
v ¥0-00 SY  §TST 431! 8CI €8P IL6h+  €9616061 CTEOTHELT
€0 1000 921 L'00T 9L09t 0¢l  PLP806F+ 6L THSO6I  CILOPETT
v ¥O-10 6y  SI¥C L1901 PP 9TSOI6b+ 9911 #0061  €900VEIT
1'¢0 1000 TS6 8691 4385% [-81€1-S9S¢ DAL S0l 00SSO6v+ ITLY 861  SEE60ETT
I'$0-00 o I'S LTSt TTTLEE [-2P-0SSE DAL PIT €9¢T206F+ OLOVTI 6L  L6106TIT
00 10 Tl aud 19861 1-768-0SS€ DAL 811  STICO6Y+  T1€6£8061 98988CI1
720 10-00 €6e  S60I1 99t S¥ SI8T8y+Ad eecd €0l  960C06F+ 6ICII061 L9LSSTIT
720 $O—00 €6e  ¢SIee 9%S 96 00,981 AH ¢S 7’8  TYrSS8y+  TO6E €V 61 9TTESTIT
7¥0 10-00 €6IC ST6T TLTLL 1-€TS-1SS€ DAL e 90T 9€O¥S8F+ 8T €S6I 6  €590¥TTT
I'¥0—00 o I'S LTSt 656 8T¢ o 0TI €6£9S8F+ $E6£0I 61  €STIETII
I'$0-00 I'S LTSt €LE 8€E 611 1'6£SS8P+ 19016061  ITLSETIT
I'¥0-00 o I'S LTSt 0TT LEE 611  0L09S 8P+ TTO00LOG6I 888PETIT
e £O—00 96 ¢St SHS 01 SE€l  91€9S8h+ THTSTO6I  68IEETIT
£O-10 79 SIve 06201 I'P1 0€CHS8p+ €L TO6I  TTOTETII
¥O-10 LS  SI¥T ¥St 01 9'¢l  TTESS8P+  0S0SSS8T  8ISOETIT
€000 10 €8YC  91CE 091 8S 1-7L9-S9S€ DAL 601 SLOSY 8P+ 8SISEr 6l TIVO6ITT
€v0 10-00 ¢8vC  SITE YTe b [-¥16-69S¢ DAL 0TIl  0TC8Y 8+ 906TI¥ 6l  PEOLOITI
€70 1000 €99  L'LEI SSTov 16T 8y+ad «CV 96  9L0TS 8P+ IESPTEOL  9FOEOITT
1'¢0 1000 TS6 8691 081 St 1-96-0SS€ DAL o 801 TICOS8P+ 08STTI 6l 6£SEITT
v ¥0-00 9%  §TST yTe 1l o 8CI  ¥ICTS8P+ 6T90TI 61  66£€8ITIT
I'¥0—00 ... I'S LTSt SILLEE o 0Tl STP0S8y+  9THTOI 61  9ILT8ITI
e} 10 G'8ST  §°LIT 84S 6€ 9/8LLT AH 0 AE/TY L'L  €00TS8r+ 19%0%061  T19€08III
I'$0-00 o I'S LTSt SHT g€ v v LT TTEr 8+  6ISTOI 61  68C6CITT
I'¥0—00 I'S LTSt 1€T 8€€ €Il I'SyLy 8+  61°CILO6T  9TISTITT
I'$0-00 ... 9y  LTST YLS 6€€ 801 LLTSY S+ 97659061  I+0STITI
00 10 Tl % 96861 PIT PTE9P 8F+  S8LEVOGI  061LTITI
10 o 00 ¥'ee 1¥0 6% 1-69-S¥S€ DAL I'Il SLSTY 8P+ 19601061  v9LSTITL
o ¥O-10 8¢  S0I¢ L6TEI o 6'€l 9SS LY 8p+  YTLTTSSI  €9LTTINI
€70 10-00 €99 LIl Yad\id SToT 8y+Ad SV 96 TYTIE 8P+ 8ETI6E 6] SOPOGOTT
7y0 10-00 €6IT  $T6T L6S 8¢ Areurq 1-6SL-L¥SE DAL e 601 8'6I8¢8h+ L8OV HT 61  0£8TSOLIT
o ¥O-10 6'S  S0I¢ 00€ €1 o o Svl  L'SOOY 8+  STSTTS 8T SEP69011
v ¥O-10 L SOoIg 0ss el o €Yl 6919€ 8P+ 0€9T8Y 81  TL6LIOTT
n7e) 1000 A S K 01888 1-8S01-L¥SE DAL €Il S6vSE8y+  PI'SETT6l  0LTLTOIT
I'¥0-00 Sy LTST 60S THe €Il 68 €E 8P+  8SST 6061  88TITOTT
I'¥0-00 I'S LTSt 60S 8¢¢ PIT P61 vE 8P+  §9°6€L06I  1TSOTOTI
¥O-10 9'0ST  S'I¥T €801 9yl OLIEC8P+  I8°€S6S8I  TOVLIOLI
P ) (00020) (0002()
JS muoﬁmso 1 mwvﬁﬂ:O 19 IV ﬁEOQﬁmQ N QlqerieA QWEN omb ?boomm QM 22 Vi dront

"panunuod I e,

A125, page 36 of 70



The Kepler characterization of the variability among A- and F-type stars. I.

K. Uytterhoeven et al.

70 1000 €6e 601 10v St e 1-T8LI-0SSE DAL TOI  900LI0S+ LLEESI 6L  THIOI6IT
I'tO 10 G181 8'IST €98 9t LAreurq e 90l  ¥LI9TOS+ 959y L1 61  9STOIGLT
00 10 Tl a44 86861 o [-€LET-S9SE DAL 0Tl +60900S+ S6°SE LY 61 868FL8TI
00 10 4! vy 198 ST 901¢ 67+ad SV 0T T0TITOS+ T€STLY 6L 9L9PLSTI
X %0) 10-00 9'8G1  8'8TT $78 6€ 1-L¥T-S9S€ DAL o 90T TPISO0S+ OT'ShLV 61  +96¥C8TT
[70) 1000 L8  87T9C SIS LY o LOT  8TEF00S+ €SLSEY 61 999TC8I1T
00 10 4! vy 008 ST 180¢€ 6v+Ad c0d 00T OTI1€00S+ 869C1¥ 61 OFITCSII
1'¢O 10-00 1961 8691 S61 St LTl vSTLS6F+  $6'STI8061  vLOYSLIT
o ¥O-10 LS  SI¥T €95 01 LYl €90¥S6v+  LEFOE0 6T  691€SLIT
€v0 10-00 ¢8vC  SITE TLE PY 1-168-%9S¢ DAL 601  1908F6b+ +9°LT 6€61  6E8SILIIT
€70 1000 99  L'LET Y18 6¢ 1-1€2-9S¢€ DAL €0l 060€S6V+  8LSTOE6I  OSIVILIT
720 £O—00 €6e  ¢SIee 8¢9 LS TSTIST AH ced TL  800IS6F+ 0SSILI6GI OLISOLIT
e $O-10 8y  S0I¢ SI6¢€1 e e €l 9CIIS6P+ 8ETESI 6L TPELOLIT
£O—00 8y  SICE 08¢ 1 YTl SPEIS6p+  LITISEI 61 $9S90LIT
¥0-00 6v  SICE 8¢ ¥1 e 011  CTIOIS6V+ 99%E €1 61  6FP90LIIT
10 00 €1 Ty 001 6t I-716-67S€ DAL I'IT L'SSE€S6p+  $L1T8S 8T $0900LIT
[ %0) 10-00 9'8G1  L'STT 98L 6€ 1-LL9-6¥S€ DAL 90l 9'¢€0IS6h+ 8T8E LS 8T  OLEOOLIIT
n7e) 1000 €8yT  SITE 08S It 1-€001-S9S¢ DAL 01l 9IILY6b+ TS8P SP6I  6THILITI
720 10-00 €6e  S601 99t S¥ 810¢ 67+Ad cecd 6 SErSher+t  8LSSLT6I  €66199T1
¥O-10 19 §oI¢ €0 ¢l 0SI  LECSh o6+  9TSI8I 6L O¥8LSITI
I'$0-00 o Sy LTST V2 a%33 611 VvLELY 6P+  9LTY 6061  OITHSILI
I'¥0-00 Sy LTST 8¢ S€€ 611 TTChr6v+  6I'LSS061  8S6ESITT
v ¥O-10 (SN £ €Ty 01 €l I¥ISyob+ LS9TI061  LPIISOIL
¥0—00 9y  §TST LSOTI €Il 8LS9Y6b+  SOSTTO6T  €801S911
10-00 4! Ty 680C 601¢ 6v+ad eV §6  I'vI6E6b+  $I9S LY 61  STETTINI
e} 10-00 G861 8'8TT SI1 Ot 1-6181-79S¢ DAL e 90l LOI6E6h+ +SIY0E 61  $LTTIONI
e £O—00 9y  §ITe €6E 1 o 97l SLOIY6F+  8L6T6I6I  €6ILOITIT
00 10 4! vy G861 [-8TLI-0SSE DAL 66 9L06E6F+ SLEI806I  6VPTO9TT
00 10 Tl A44 LS8 SI [-SST1-S9S€ DAL 66 88TSEC6V+  08°TTIS6I  999TLSTIT
v ¥O-10 LS Syt 69¢ 01 e 6'€l  080€E6h+  L9TIOI 61  TTIISSIIT
o ¥0O—00 8y  1TST 86801 o TEL T8STE6YT  Y9CTHO 61 6096¥STT
710 10-00 y'6lc  ST6T P118¢ 1-085-59S¢ DAL 90l 0LTST6P+ 0€SSTY 61 069SISIT
00 10 91 a4d Ge8 6l 6£0€ 6v+Aad 260V L6 vevLT6ob+ $TITTE 6] 8TLEOSII
730 10-00 €61T  ST6CT €49 8¢ o e LOT  tv'8Y6T6h+  0£8€6C61  L6£SOSTT
o ¥O-10 9% 960¢ 88L €I TYL 99 8T 6P+ SLLO9T 61 SLOTOSIIT
I'$0-00 o Sy LTST 79S THE 1-0€€T1-0SSE DAL LOT  SLYSTeb+  SESO0T 61  €SH66F1T
I'¥0—00 60 LTST LL8 86T o 0Tl SOIST6P+  €6°0S6061 $SE66¢IT
1'20-00 St L'6L 856101 ¥L88L1 AH | €L €LO6T6F+ SS9V LO6I  SESS6YIIT
10 00 4! Ty LOS 6¥ LT6T 6v+Ad «c0d L'6 T6£ST6F+ HOESEO6]  TIOL6YIT
10 00 4! Ty 19% 6¢ [-LT91-6¥SE DAL e 'L $9S+vT6b+  LLLSLSST  SOLY6YIIT
I'¥0 1000 S'L8T  87T9C 8SY 16 1-S612-1SSE DAL 'l TEOETOP+  ¥6°'ShvT 6l 800VSHIT
v ¥0-00 8L  00z€ 08LCI e 1Tl STh6I6v+ 809YSI 6 I€66HIIT
I'¥0-00 e Sy LTST €66 6£€ ST T8I 6b+  €6T0CI 61 997811
I'$0-00 o Sy LTST 6€Y THE €11 T'IvCT6b+  TOEECTTI 61 €S6LPPIT
I'¥0-00 000 Sy 0°€ST LISTSE 1S6T 67+ad c0d 86 €TTOI 6P+ TOEVOII 61 €88LPYII
(P (P (00020) (00020)
JS muoﬁmso 1 mwvﬁﬂ:O 19 AV mHEomﬁmQ N QlqerieA QUWEN OQ\Q ?boomm QM 22 Vi dront

‘ponuIuod I dqeL,

A125, page 37 of 70



A&A 534, A125 (2011)

"Areurq o1doosonoads () ‘seSewr SSYINT
pue Loamg &g paznii jo uondadsur £q pajoadsns st freurq () “(8007) ‘Té 10 ZIIMONEZ-EPUS[OIA (1) {(1S6T) RWOH (o) “(€00T) T8 10 WSUM (4 (110T T8 0 uosmes) Areurq Sursdiog (g,
{(31107) 'Te 12 vuO[Rg ()¢ {(110T T8 12 B$Id) Areuiq SutsdI[dy (o) ((600T) 19520 29 ONUSYIILYY (¢ (STOT) UOUUBY) (1) H(TSOT) MIUDS % [1TH (g “(8S6T) AASI0SSKA () 1(9861) Uosuaydalg ;¢ “(8861)
Te 30 UBWAPIY () “(0S61) AO0PPEd 29 SI00IN (47) (TLET) BOPUIT (g (0LET) 1ONDOLT () “(SL6T) 3MDOL (o) H(TSOHT) QLI () (LE6T) T8 10 UBWALIR] () ((+#861) BUOPIED %9 1QV (7 “(8961)
1oNeND) (o) ((LLET) ABID-SRUAT 9 [[TH (17) (666 1) T8 30 JOIURID) () “(H00T) 1AV (41) “(STOET) UOUUED) (o) H(0661) MY 29 0IES (1) {(100T) T8 32 AIUSH () (010T) T8 10 QURLYESLD (o) {(#861) 1AV ()
:(900€ 'Te 10 0NN Areutq Sursdi[od ‘p LTH9S 'y = d (¢ “(T00T ‘Te 12 11eD) P ¢TE08H'S “(L00T 0110) P £087'8 = d (¢ “(900T UOSIEM) P #1H8€°0 = d (1) *(900T UOSIEAY) P £L9990°0 = d (o)
(9L61 MIAYSTWNY] 79 1[IAYSeESEIN) P 81°C = d (5) (600 T8 32 MSISI) P 76+ = d (5) :(900T UOSIEAN) P 6°SE = d (;) *(FOOT T8 30 UBWIIEH) P 87670 = d (9 <(#00T 'T& 10 UBUNIEH) P 9881°0 = d ()
{(#00€ "Te 32 uewieH) p L09S'0 = d ) (00T ‘Te 32 ueunteyy) reis Sunesind p ¢0c0'y = d () (100T T8 10 AIUaH) P $990°0 = d () (+00¢ ‘T& 30 ueunteqy) Areuiq Sursdifoo p 796¢°6 = d (1) "SANON

00 10 91 47 6CLSI o 6987€C AH +SV 86 96£S0TS+ I¥IS6I 6]  P6EV8LTI
'+ 10-00 €L81  879C 18S LY [-LOP1-SSSE DAL Lol 1°0TTy IS+ +IISIT6I  OLOLYITI
€70 10-00 €99  L'LET L6E OF o 6S8vE€T AH au 96 SLYOI IS+ L6LOSI 61  8F9€SETI

00 10 T Aa4 T¥8 ST v ¥86¥€C AH ecd 66 TETES0S+ 800+ 6T  T18TLITCI
€70 10-00 €99  L'LET 3404 o 1-89€-695€ DAL o L0l 9SPESOS+  +vITIEr 6l LIBIITTI
I'vO 10-00 L8]  87T9C 896 LY HATRUIq  T-T6€-695€ DAL o L0T  8TI16£0S+ LOSI8Y 61  SLOTTITI
7?0 10-00 €6e  S601 182497 o 1-966-89S€ DAL o 80l SIE8E0S+ STLEOV 6L  689LIITI

10 00 Tl (47 80€ 6¥ o 1-88-67S€ DAL o 'l €9TLE0S+  L6'TOV0 61 L81TOITI
€70 10-00 €99  L'LET 8Ty OF o [-8SE1-¥9S€ DAL o 01 +'€0TE0S+ THTTOE6I  081890CI

00 10 91 Aa4 98 6T v T-0SH-TSSE DAL o 60T TOTTE0S+ SO8FLT6T  €4PTO0TT

10 00 Tl (24 S50 61 o 1-S68-0SS€ DAL o I'IT 6SEE€E0S+  99°G08I 61  8THBSOTI

00 10 A 47 0861 o 1-658-S9S€ DAL o 001 88€LTOS+ SE0OTTP6I  065020TI
'+ 10-00 €L81  879C 91 S6 o [-¥LT-+9S€ DAL o 80l 8€IFC0S+ 6787 8C 6l  +E8SINTI
00 #0—00 9%  0TCe 899 8¢ e 6667£C dH 64 I'6 €TI01C0S+ 8STHOv 61  SOLELOTIT

(P) (P) (00020 (00020
JS mhoﬁmso 1 mu@ﬁﬂ:O 19 AV ﬁEOQﬁmQ N QlqerieA QUWEN OQ\Q Mﬂhoomm QM 22 Vi dront

‘ponuIuod I dqeL,

A125, page 38 of 70



K. Uytterhoeven et al.: The Kepler characterization of the variability among A- and F-type stars. L.

€0 F PL'E qCCOFYLE 40€T F 0699 q0€T F 0699 S6L5€820

€0 F €T o YeT 06T F OLSY o 0LSY 96L1Y€8C0

£0F TP LTy 06T F 090L 090L 880CLTO

€0 F 97 €9C 06T F 0S8Y 058Y 96681LC0

#£0F IV oy  »06C + 08CL 08cL 6L¥L0LC0

#£0F 0 66'¢ »06C F 06CL 06cL LEEY6920

€0 F L€ (/3 »06C F 0818 0818 80618570

2023520

€0 F P'C o vwe 06T F 0C9¥ 0c9r 869¢€8570

JIT0 + €TY qlTOF €Ty 40€T + 0199 q0€T 0199 1ST8LSTO

IT0 ¥ 00'Y qIT0 F 00V 40ST + 069 q0ST ¥ 01769 1916LSC0

98€7/520

0 F9°¢ 9¢°¢ 06T T 0€6L 0c6L 8981LS5C0

£0F IV vy »06C ¥ 0008 0208 6£969570

#£0F STV v 06T F OLI9 0L19 61589520

£0F TP 6I'v  »06C F 0v¥9 09 €LT8SST0

#£0F IV ory  »06C + 0579 0529 0€vrLSSTO

€0 FTT e 06T F OveY orey STTLSSTO

18€96S70

€0 F ST 8V'C 06T F 06SY 06SY L6T9SST0

365H20

€0 F ST ST 06T F 06SY 06SY SS0EYCo

#£0F 0 S6'¢ »06C T 066L 066L 0996£¥C0

2€65TH20

€0 F €T 1€¢ »06C + 0v9Y 0rov 0€ITI€ECO

€0 F 0T T 06T F OvPy oy 6L¥01€20

€0 F €T (454 06T F 0L9Y 0L9Y 91L90€20

€0 F P'C we 06T F 009Y 009t 69¥90€£70

€0 F LE S9°¢ »06C F 08CL 08cL €9€£0¢€C0

€0 F9°€ 86°¢ #06C + OVIL ovIL §9100€20

€0 F 8¢ €8°¢ »06C F 0V18 0r18 €€€89120

s€ FO00L  461°0 F 69T s61°0F 69T 4ITOFP8E  GE€ 508 F 0LOL 508 F 0L0L  OSIL 81299170

o €0 F LT o o L9T 06T F 065t o 06SY Yereo1co

#£0F IV o LOv 06T F 0899 0899 €8¢C9120

4€T0 T 0S°€ q€C’0 F0S°¢ 40€T F 0959 q0€T ¥ 0959 99602020

IT0 T EV'Y qlTO0 F EV'Y 40CL + 01Y9 q0CI F 0119 68756610

#£0F 0 S6'¢ »06C F 00SL 00SL ¥6S81LI0

€0 F ST Y$T 06T F 6€9Y 6£9Y ¥90€LSTO

£0F 0 86'¢ »06C F OT18 0r18 LILTLSTO

sl F16  9TOFTY  HOTOFSIY  JITOF o6y  9l'¢ sSL F 000L sSLF000L  40€T F00S9  0SOL  oCSTILSIO

€0 F 0V 66'¢ 06T F 0LTL 0LeL 6vIcer1o

€0 F 6°¢ ¢ »06C F 01+8 01+8 9CLY6C10

€0 F S°€ LY'e »06C + 0,89 0L89 05129110

enoadg  enoadg Lpardopy QINJBIANIT QIMJBIANIT SO Lpandopy  omerdn]  mjerry QIMJBIANIT O a orl
(j_suny) ruisa (xop) 630] oD ¥

"sxeys dpdwes ()67 9y 10§ (,_S W ur) san[eA 2 uis a pue ‘(xap ur) 6 30[ ‘(3 ur) aumerodwd) 9An0 Y g AqBL

A125, page 39 of 70



A&A 534, A125 (2011)

sS1 + 0IC 5€°0 F9°¢ s€0F9°¢ 8¢ s0L + OSLL s0L ¥ 0SLL ~ OI8L YoreSye0

CZ96HHE0

o o €LE6TED

€0 F 6°¢ €6’ »06C F 0IPL 0IvL S6v0Te0

S F 0TI <TOFIY COF IV 2C0FEE 98¢ OCL + 00LL 0TI F00LL 5091 FTvEL  0CvL 0¥6LEYED

S F 08 A0 F 0P J0F0¥ e ST + 00CL ' 0ST +00CL 0969 LE96TYE0

... €0 F ST o 8Y'C »06C F 006V o 006t GOELTYED

€0 F ST gse »06C T 06LY 06LY Yr1LTYE0

€0 F I'b 90  »06T F 0508 0508 <08STYE0

€0 F '€ 1442 06T T 0€TL 0€cL £6vrTre0

€0 F LT YL'C »06C F 006V 006t 9908S€€0

€0 F €T 9T'C »06C T 0I8Y 018y (4401233340

JIT0F 0T’V JTOFO0I'y 0 40ST + 0S89 q0ST 0S89  OVIL 06€87€€0

€0 F I'b o LOY  +06T T 08L9 o 08L9 EYOLYEE0

€0 F9°¢ 09°¢ »06C F 00TL 00cL C00LEEEO

€0 F 9°€ gse »06C F 0T0L 0coL LYTTEEE0

€0 F L°E 89°¢ »06C F 009 0059 189LCEC0

€0 F €T (454 »06C F 099% 099 LT98YCE0

€0 F L°E 99°¢ »06C T 0L8L 0L8L 0CrSyeeo

€0 F 6°¢ g8'e »06C ¥ 0TH8 0cr8 96S0vTe0

€0 F 8¢ oL'¢ »06C F 008L 008L 9011€C€0

€0 F 6°¢ 68°¢ 06T T 0L6L 0L6L LTT0ETED

qIT0 + 78°€ qlT0OFT8E q0€T ¥ 0SL9 q0€T ¥ 0SL9 Y9€TTCE0

€0 F9°C o 86°C 06T F 065V o 06SY £€8L0TTE0

S F06 d0F9¢ J0F9¢ 9¢°¢ QST ¥ 00SL 0ST F00SL  06CL 96T61TE0

... €0 F 6°¢ o 68°¢ 06T ¥ 061L o 061L L€981TE0

681 ¥ 8CC  560°0 F 69°€ 6600 F 69°¢ 0S¢ s0CT + 0€8L s0CL F0€8L  008L  ¥SSLITEO

00851250

§T8611¢€0

€0 F 0F Y0 »06C ¥ 01C8 0Ic8 Y09611€0

1SPTT1£0

€0 F 9°€ 9¢°¢ »06C F 088L 088L C16L60€0

20846620

€0 F 9T ¥9°C »06C F 0S8F 088Y §TSS6620

cee 0168620

€0 F 9°€ 6S°¢ »06C F 0T€L oreL 099L8620

2861620

€0 F 9T 65T »06C F 099% 099 10CL6C0

€0 FTT ¥T'e »06C ¥ 0TLY 0CLy ¥¥C0L6C0

€0 F ¥°C LET »06C F 00LY 00LY 15169620

€0 F ST €5°C »06C + 029% 029 €¢109820

€0 F ST (454 »06C ¥ O0LLY OLLY L8956820

€0 F9°¢ 65°¢ 2067 T 0TEL 0ceL 08CES8C0

enoadg enoadg paydopy  omyerory QINJBIANI SO padopy  amjeroy QINJBIANT] QINJBIANI] O arorl
(j-suny) ruisa (xep) 6 30] oD ¥

‘ponuIuod ‘g dqeL,

A125, page 40 of 70



K. Uytterhoeven et al.: The Kepler characterization of the variability among A- and F-type stars. L.

€0 FS'€E LY'E 06T F 00SL 00SL  T€90LTH0
»£°0 F S°€ 0S€ 06T F OILL OILL  ¥LS89T+0
@TOF P8E WCTOFHYE  €8€ 0TI FOLYY OTLFOLYY  08FL  €9¢H9TH0
»€°0 F L'E v S9'¢ 06T F 06<8 v 0628  9L8091+0
£0F T SOY 06T F 0799 0299  T190ST1+0
T 00ePhIHO
£0F TP SOt 06T F 06L9 06L9  TEOLLOVO
Y ElssL0b0
»£°0 F 8¢ 08'¢ 06T F 06IL 061L  LLY690t0
£°0F 0 S6C 06T F 0T9L 029L 6787010
2£0F TP 1Ty 06T F 006S 006S  88+¥870t0
2£°0F9°¢ 96’ 06T F 00€8 00€8  €SEPPO0
»£°0 F 6°€ L8'E 06T F 096L 096L  L99SE0+0
£0F TP YI't 06T F 09TL 091L  6TLOL6EO
»£°0 F 9°€ 65°€ 06T F 09bL 09%L  LS£996€0
£0F 0 66'c 06T F OTEL 01€L  T162¥6£0
»£°0F 6°E L8'E 06T F 008L 008L  €8TI¥6€0
£0F 0 Y0v 06T F ObES 0ve8  T€0898¢€0
2£0F T'b 0I't 06T ¥ 0618 0618  ISTIS8€0
€0 F9°¢ 96 06T F 00EL 00€L  0T80S8€0
1696850
£0F T oIy 06T F 0SI8 0S18  T¥919L£0
»£°0 F b€ e 06T F 0v98 0v98  97809L£0
£0F 0 Y0t 06T F 0E0L 0€0L  20009LE0
»£°0 F S°€ IS¢ 06T F 068 0687  ¥I865LE0
S ILI8eLe0
J0FED OT0FIEY  €0F  9LFILI9 L0 FOSO  ,0F09L9  9LFIL99  OFb9  SELEELEO
S p169950
£0FEP €y 06T F 0099 0099  809559¢€0
S eleecos0
£0F T Tt 06T F 00SL 00SL  9T1+¥9€0
»£°0F 0T 0T 06T F OIbY Ol¥y  LILEYIEO
£0F 6'€ 98¢ 06T F 08hL 08VL  $8EPE9€0
€0 F b'T 8€T 06T F 0ESH 0ESy  €69€£9€0
€0 F LT LT 06T F 0E8Y 0€8F  080679€0
2£0F T'b Ity 06T F OVEL ObEL  SPI8SSE0
£0F €T o YE€T 06T F OLLY OLLY  T909¥S€0
JdTOFELE JTOFELE I8 OPL F06L9 OFIF06L9  01€L  €S16€S€0
»£°0 F 8T o 8LT 06T F 020S v 020S  8LS8TSE0
£0F ST LY'T 06T F OLSY OLSY  1S65TS€0
Y glegcuen
L608SHE0
2£0Fb'T 6£T 06T F OLSY 0LSY  ¥EVLSYED
mbooﬁm mbooﬁm *CoamaﬁA\ 2INnjeIA | Injerar| O «@wuac@< eattIARIN g | InjerAI| 2InjeIA1 | o)l dr ont
(j-suny) rursa (xap) 6 30[ oD *¥1

"panunuod g e,

A125, page 41 of 70



A&A 534, A125 (2011)

€0 F 6°¢ o 68°¢ 06T T 0SPL o o o 0SvL  96L081S0

66 F Ol 6L0 FIT'E  sLE0F 10T 610F 1€ 08+ 0969 0 F 869 508 F 0969  HITI +9LEO LOLY91S0

€0 F 8¢ €8'¢ »06C T 0VI8 ovI8  L6LETISO

2662110

98LTITSO

€0 F TP o €'y »06C F 060L o 060L  ¥SLSOISO

sl F 17 s€1T°0 T 0L°C se'0F0LC YOV 508 + 0PL9 50§ FO0VL9  0LS9  80€880S0

o €0 F9°€ o 86°¢ 06T T OVIS o 0rIS 06208050

€0 F I'b ey 06T F 0PL9 0vL9  8TC8E0SO

0SLHZ0S0

ot »06C F 00€Y 00ey  9S¥C0S0

£°0F PP Yy 06T F 09L9 09L9  SSYPC0S0

£°0F I'b Iy »06T F 0179 0129 ¥SPP0s0

o o 06T ¥ 0TS 0cS  0S1¥C0S0

€0 F S°E Ic¢ 06T F 006L 006L 006686170

1CZLE6H0

€0 F 8¢ 6L°¢ 06T T OLVL OLvL  ¥TS9E610

€0 F 9°€ [CR3 »06C F 0€9L 0€9L  STI0T6V0

€0 F0F L6°¢E »06C T 0TEL 0ceL 81861610

€0 F 6°¢ 6'E »06C F 0T8L 028L  L69606Y0

€0 F6°¢ 06'¢ »06C ¥ 0TSL 0CSL  LLOLI8YO

o ... 206C F 0899 o0 ¥ 8999 o 8L9LS8Y0

€0 F6°¢ 68°¢ 06T T 0SEL o 0S€L  0€99S810

pS00F9TY  ,C00F 9T LO0FCTY o A£91 T TEIL p0 F ¥¥CL 291 F CTEIL o 66805810

€0 F9°€ o o gse »06C ¥ OLIL o o OITL  SL90¥810

€0 F 0F L6°E »06C F 09€8 09¢€8  LL98ILYO

£°0F TP LOv  +06C T 0869 0869  9I€8SLYO

€0 F €€ e »06C F 098L 098L  ¥89LLIYO

€0 F €€ LT¢ 06T T 0€78 0€C8  STCILOY0

€0 F 6°¢ L8'¢ »06T F 0€€8 0€€8  9LY61Y9Y0

qCC’0 F 95°¢ CC0F95¢ SOV 0PI+ 0S89 VL 0S89 0689  €9LLYOVO

€0 F0F o 86°¢ »06C T 098L o 098L  L8Y88SH0

0T F 08 £0F 0P £0F 0P OST + 0004 08T F 000L 9TE0LSY0

o €0 F6°¢ o L8E »06C ¥ 06CL o 06CL  SvE9SSHO

€0 F S°€ 1422 »06C ¥ 06CL 06CL  T960SSY0

€0 F §°€ 1222 06T T 0€TL 0cIL  0v888¥10

€0 F 6°¢ L8'¢ »06C ¥ 0STL 0SIL 12080

€0 F6°¢ 88°¢ »06C T 09L9 09L9  9€89LYH0

€0 F 9°€ €9°¢ »06C T 0ST8 06T8  LITE8EY0

€0 F 8¢ 8¢ »06C + OVI8 018  18SI8TH0

€0 F 9°€ 86°¢ »06C F 0008 0008  LEL6ITYO

€0 F L°E cLe »06C T 0S9L 0S9L  LSLTSTYO

€0 F 6°¢ 16'¢ »06C * 0TCTL 0TCL 66108110

enoadg  enoadg «pardopy QINJBIANT] QINJBIANI O «pardopy QIMEINIT  QINjeIN] QINJBIANI] SO aorl
(j-suny) ruisa (xep) 6 30] oD ¥

"panunuod g e,

A125, page 42 of 70



K. Uytterhoeven et al.: The Kepler characterization of the variability among A- and F-type stars. L.

0T F0L ATOFTCEE  L£O0FLE  KLTOFTEE  ¥CE OST + 00¥L OST F00VL €91 F L9CL  0SYL 017188650

€0 F 8¢ oL'¢ »06C T 089L 089L LE€086S0

0T F0¢ £0F 0P FOFOP Sy 00T F SL69 00T F SL69 0TSO L€859650

o J1T°0 F 98°¢ JATO0F o8 Sl YT+ 0069 A1+ 0069  0CTLY YOTrS650

€0 F9°€ o 6S°¢ »06C F 0108 o 0108 €L20¥650

€0 F9°€¢ ¥9°¢ »06C T 069L 069L 09€08850

€0 T 8¢ 08¢ »06C F 01L9 01L9 YILLS8SO

€C°0 ¥ 09°¢ €C0F09°¢ T 40T F 08Y9 q0CL F08Y9  09¢€9 €I1018S0

sITFOLT 5900 F bP'E 9OTOFPPe o€ 508 ¥ 0v6L 508 F 0¥6L 0108 LOLS8LSO

o £0F 0 o 66°¢ 06T F 0S0L o 0s0L LSSYLLSO

€0 F TP 8I'v  ,06T F 09L9 09L9 TTYCLLSO

€0 F 6°¢ c6'¢ »06C T 059 059 €0C89LS0

€0 F 6°¢ 88°¢ 06T T 0€EL 0ceL 018vCLSO

S F0CC £07F9¢ £0F9E  LIT0OFBE  LSE OCTLF0SEL 0TI FOSEL 981 F LESL  LI8F 669L  06CL OrrCLSO

€0 F IV 80v  +06T T 0TS9 02s9 8Y01CLSO

£0F TP Ty  »06T F 0L99 0L99 9ETCLSO

€0 F 0V Y0 »06T F 00TL 0ocL ¥9960LS0

€0 F 0 L6°¢E »06C T 091L 091L TTLIY9S0

€0 F IV LOY  406T F 0608 0608 £60C€950

€0 F € €5'¢ »06C T 09€L 09¢L 79€0€950

€0 F L'E e »06C F 0008 0008 6¥0€0950

q1T0 + 8¥'p JICOF Y'Y vy OFPL F 0199 YL F0199  0LI9 198€15S0

qCC0 FCLE qcc0FceLe  1I'v 4TI + 0SS9 q0CI ¥ 0569 08¢9 ¥989L¥S0

€0 F6°¢ o ¢ »06C T 09€L o 09¢L S6v9LYS0

0 F IV YI'vt  »06C F 0889 0889 LTyyLYS0

€0 F9°€¢ €9'¢ 06T T 0SYL 0svL [LTELYSO

sl F 11 s8C°0 T 8S°€ 8COF8SE BYv  s0CTI + 0868 s0CT ¥ 0865  0OveES  -8909¥17S0

€0 F L'E L9°¢ »06C T 0ILL OILL 90TLEYSO

€0 F 6°¢ 06°¢ »06T F 0€€8 0€e8 (49249240

€0 F6°¢ €6'¢ »06C T 06€L 06¢L 125414240

€0 F 6°¢ 68°¢ »06C F 0908 0908 91Y16£S0

€0 F 0 €Ov 06T F 0L0L 0L0L LYLTLESO

€0 F 6°€ 16'¢ »06C F 068 0628 6¥£96€S0

0T F 00¢ £°0 F 8¢ £0F 8¢ Iy 00T + 0059 00T F 0059 0999 LL896CS0

£0F TP LOv  +06C F 0859 0859 [LSY6TSO

o €0 F 8¢ oL'€ »06C F 0CTLL 0cIL €L9CLTSO

uSTIT €0 F6°¢ ¥6'¢ »06C T 0IYL 0lvL €€5612C0

€0 F TP Yy 06T F 0C16 0cle €ELLITSO

€0 F 0V g6’ »06C F 09€8 09¢8 C1L602S0

o o 06T T 0SYS 0svS 88010¢<0

0 T 8°¢ ¥8°¢ 06T F OLYL OLYL 8000250

€0 F S €Sy 06T F 0809 0809 YOr66150

€0 F 6°¢ 88°¢ »06C F 019L 019L 96TL61SO

enoadg enoadg pardopy  omyerdrg QINJBIANIT O paydopy QINJBIANT] QIMJBIANTT QIMJBIANIT SO a ol
(;-sury) 7uisa (xop) 630] oD ¥

"ponunuod g e,

A125, page 43 of 70



A&A 534, A125 (2011)

£0F 6°€ 16€ 06T F 0LI8 0LIS  $90L¥690

»£°0 F S°€ € 06T F OVIL OvIL  1626£690

£°0F S°€ LY'E 06T F ObSL Ov8L  8SLLE690

£°0F TP 91t 06T F 090L 090L  YTrET690

€0 F 9°€ 19°¢ 06T F 0TEL 0TEL 06977690

»£°0 F 9°€ 79¢€ 06T F OLLL OLLL  LLOS9890

€0 F L'E S9€ 06T F 08bL 08vL 12840890

»£°0 F S°€ S°€ 06T F 069L 069L  SE£06L90

€0 F L'E wLE 06T F 0S9L 0S9L  T€€9LL90

£0F 0P Y0t 06T F ObTL OvZL  6£S19L90

»£°0 F S°€ v S°€ 06T F OIEL o 01€L  18¥95L90

5C1 F 061 STOFTE OT0FLIE  IS°€ s0L F 006L 0L F006L  066L  98€95L90

o €0 F L'E v 99°¢ 06T F 0SLL o 0SLL  6¥9Y6990

£0F 6°€ S8'¢ 06T F OTPL 0I¥L  $198.990

£°0 F 9°€ 19°¢ 279 F 98€9 9 F98€9  OSPL  THLOL99O

£°0F S°€ 87°¢ 06T F OLLL ... OLLL  6TL89990

£°0F 0 S6'C 06T F 0LOL 0L0L 90162990

£0F T YI't 06T F OLTL 0LTL  891+1990

£0F I'b 60t 06T F 0SL9 0SL9 62790990

£°0F 6°€ €6 06T F 0£0L 0€0L  €0¥06590

56 F8ET  4560°0 F SL°E 5600 F 8L'€  €6'€ 5061 F 0LSS 5061 F0L88 088  1SSL8S90

B £0F T o SOY 06T F 0TSL ... 0TSL  TS098$90

»£°0 F §'€ v 08¢ 06T F 0SIL o 0SIL  69861$90

58 F TEI €£0FEE £0F6TE  TSE 509 F 0TSL 509 F0TSL  00EL  SLI60S90

o »£°0 F 9°€ v 9 06T F OVSL o Ov8L  8LS00S90

£0FEP €Y 06T F 06£8 06€8  €££0T9¥90

£°0F 0 10t ,06C F 0SIS 0SI18  TII8¥¥90

£0F T 90t 06T F 08€EL 08€L  1S69¥¥90

»£°0 F S°€ ¥S€ 06T F 08bL 08%L  TTIEFFI0

£0F T o 60t 06T F 0TE8 07€8  0£60¥790

61°0 F 18°€ TOF6E HI0FISE  S8€  ,0ST F 00bL OSTFO00VL 91 FL8CTL  060L  #SOTEF90

»£°0 F 9°€ o v €9°¢ 06T F 0908 o o 0908  90€£18£90

JATOFI0Y JTOFI0Y €It ST ¥ 0bLY QOSTFOPLY  06L9  SPLIOEL90

sLF YT 560°0 F 6T°€ 5600 F 62€  PL'E 5001 F 0STS 5001 F0S18  0LC8  89¥68790

Z0F8E Z0FSE ObT F 9789 0T F 9789 T 8P86LT90

»£°0 F S°€ v 6V 06T F 08TL o 08CL 06889790

€0 F 9°€ SS€ 06T F 0SSL 0S8L  T€L66190

JAT°0 F LT JT0FLTY 10T 209 F S709 20 F ST09 09F6209 0889  $99.8190

£°0F 0 v 0t 06T F 000L o o 000L  616T¥190

£0F TP Ty 06T F 080L 080L  TLETFTI90

€0FTE  LITOFI0E  £TOF60E  OFE 0T F00L9 LCLFIF99 0T FO0L9  0L99  $TEETIN

»£°0 F 6°€ o v 98¢ 06T F OVSL o o Ov8L  LI8L9090

£°0 F 8¢ 6L¢ 06T F OITL 0IIL  0£LTE090

Nboo&m Nboo&m *—u@ﬁ&@ﬂ{ o.:dm.uoﬁ‘.— Du—dwuoﬁd :UHM *ﬁoaﬁmo—u< o.::m.uoﬁ‘.— Du—dwuoﬁd Du—dwuoﬁd :UHM QH UHM
(j_suny) ruisa (xap) 6301 oD ¥1

"ponunuod g e,

A125, page 44 of 70



K. Uytterhoeven et al.: The Kepler characterization of the variability among A- and F-type stars. L.

£°0F 6°€ v6'€ 06T F 0908 0908  £S89SLLO

9 F 611 4870 F 90 s8TOF 90V LYE 9 F 09TL 79 F09CL  0€TL  SETSYLLO

B £0F 6°€ o 68°€ 06T F OLIL ... OLIL  6ELTYLLO

»£°0 F 9°€ v 9€ 06T F 0SSL 0SSL  8SYTELLO

€T0F 88T €TOF8YT 00  0€T ¥ 01L9 QOSTFOIL9  OIEL  SOLTOLLO

€0 F L'E v LY 06T F 0IPL o 0IFL  9S0669L0

£°0F 9°¢ 95 06T F 08bL 08%L  S6LL69LO

»£°0 F S°€ ¥S€ 06T F 0SSL 0S8L  T161¥69L0

OTFT61 61 o T 8P8699L0

o o »£°0 F 6°€ 68°¢ 06T F 0SI8 0ST8  16L899L0

£0F 0P 107 06T F 0SOL 0SOL  9L0T99LO

€0 F 6°€ 06€ 067 F 0L89 0L89  0ST96SLO

€0 F 6°€ S6'C 06T F 0IES 01€8  6£6€8SL0

£0F I'b Y 06T F 0£69 0€69  LETESSLO

ZF Ol STOF 06°E STOFO06C  $8€ 08T F 00SL OSTFO00SL  OFEL  6L¥8YSLO

»CFTI €0 F P SEOFOST  THT 0TI F OLES »0TT FOLES  000S  T908YSLO

o »£°0 F §'€ v 08¢ 06T F 098L o 098L  +69€£SL0

£0F 6°€ 68°€ 06T F OLVL OLVL  6SSTOSLO

€0 F L'E YLE 06T F 0S6L 0€6L  +8T0SHLO

£0F T SOv 06T F 0T0L 020L  99T9EYLO

£°0 F 6°€ L8'E 06T F 08P9 0879  8L¥S8ELO

£0F 0P 66¢ 06T F 09FL 09¥L  9LLTSELO

£0F I'b LOY 06T F 0689 0689  STHTSELO

£°0F L'E S9'C 06T F 06TL 062L  98¥0SELO

£°0F 0 96°€ 06T F 098L 098L  STISEELO

£°0F 9°¢ 09¢ 06T F 0689 0689  SSEHOELO

»£°0 F 9°€ 09€ 067 F 000L 000L  L8£00ELO

»£°0 F '€ 9L'¢ 06T F 0SSL 0S8L  STILSTLO

£0F I'b €'Y 06T F 09SL 09SL  LT¥S9TLO

£0F €D 9Tt 06T F OVE9 0v€9  9S£0TTLO

»£°0 F 6°€ 68°C 06T F 0b69 0v69  €8YLITLO

£0FT'b 90t 06T F 0£S9 0€S9  L09STTLO

£0F 0P L6C 06T F 00SL 00SL  OPOTITLO

»£°0 F §'€ LLE 06T F 0TC8 078  6SLITTLO

£0F T o SOt »06C F 0L0S 0L08  LETHOTLO

A8T°0F 00t SI0F00Y  $8€ 00T F ObLL QO0CTFOPLL  OYE8  9PLTTILO

OTF00T LITOF9TE  £0F9EC LITOFOTE  6VE 00T F 00SL 00T F00SL 061 F809L 08LL  0LS6ITLO

o £0F I'b o v 80F 06T F OLIL o o 0LZL  86S601L0

£0F T o Ty 06T F 0T0L 010L  8%9901L0

JTOF ELE JTOFELE  SOY 0L F 0069 OFI F0069 0,69  SOT901LO

£0F I'b v 90t 06T F 0169 o 0169  €01L00L0O

£0F b€ 6£€ 06T F 0S9L 0S9L  68L59690

£°0 F b€ LEE 06T F 0SIL 081L  T¥915690

mbooﬁm mbooﬁm *CoamaﬁA\ 2InjerAI| Injerar| O *CQaQQﬁA\ 2InjeIA1| 2Injerdr| eAttIARIN g | I dront
(;_suny) rursa (xap) 6301 oD *L

‘ponuIuod ‘g dqeL

A125, page 45 of 70



A&A 534, A125 (2011)

0T F 08¢ £0F L€ £0FLE eLe 00T + 00SL 00T F00SL  068L  ¥O¥Y9T80

o €0 F L°E o YL'¢ »06C F 0V9L o 0¥9L  vLTY9T80

€0 F I'b 90 06T F 0S9L 0S9L  SLOY9T80

€0 F IV o'y »06T + 0€CL 0€cL  190¥9T80

€0 F L'E L€ »06C F 0T€L 0T€L  0€98¥C80

99€CHZ80

€0 F S°€ 8Y'¢ »06C F 08CTL 082L  ST00€T80

0 F S Sty »06C F 0SSS 0SS LB6LTTR0

qIT0 + 8E'V ITOF8EY  88°¢ AOFL + 0PL9 OFI FOVL9  06L9  89S€TTB0

8972230

€0 FTT 0C'¢ 06T T 0SS 0SSy 61¥81T80

€0 F 6°¢ 16'¢ 06T F 00VL 00vL  00ST1Z80

0T F0¢€¢ £0F 0P £0F0Y 86°¢ ST + 00SL ST F00SL  0T08  88LL6IBO

... €0 F I'b o 60v  »06T F 0LOL o 0LOL  T9LL6180

€0 F IV YI'y  »06C F 0T0S 020§  SEI16S180

€0 F 0'p 00v  »06T F OVSL ovSL  T¥E6¥180

€0 F TP 90  »06C F 0089 0089  LLYST180

€0 F 6°¢ g8'e 06T ¥ 06CL 06CL  vLOY¥180

€0 F TP <y »06T F 089¢ 089¢  €06£¥7180

€0 F L'E 69°¢ »06C F 091L 091L  LTIETIB0

0 F €Y 6y ,06C T 0IS9 01S9  68S¥0180

0 F Y oIy »06T T OEIL 0€IL  L16£0180

€0 F L°E LTOF80C  LO€E q0ST ¥ 0LLY qOST F0LL9  0SI8  9¥I¥S080

€0 F9°€ o 9°¢ »06C T 0S€9 o 0S€9  196¢£1080

€0 F 6°¢ 68°¢ »06C ¥ 0CTIL 0CIL  9¥S62080

€0 F 9P 09%  »06T F 0195 019¢  0LES86L0

€0 F 8¢ LL'E »06C ¥ 0CTIL 0CIL  966LL6LO

€0 F6°¢ 06°¢ »06C + 0818 08¥8  L986S6L0

€0 F L'E eL'e »06C F 0V8L 0¥8L  €€9806L0

€0 F IV YI'v  »06C F 0L69 0L69  L9€006L0

€0 F I'b LOY  »06C F 080L 080L  9TS068LO

€0 F §°€ (43 »06C T 08€L 08€L  88T8Y8LO

€0 F S°€ 1422 06T F 0TIL 029L  1T9T¥8LO

€0 F 8¢ LLE »06C T 099L 099L  98TC¥8LO

€0 F L'E L9¢ 06T T 0SPL 0SvL  TI9¥E8LO

€0 F6°¢ 98¢ »06C ¥ 0918 0918  TOCIEBLO

€0 F S°€ 6v'¢ »06C T 068 0628  T€ILT8LO

S F S W0TFYCL LIT0F06€E  £0FLE  LITOF06E  OPE HPLF 0889  ,0FSvL9 000 F00L9 Pl 0889 0899  6£€86LLO

o o €0 F 8¢ o o SLe »06C ¥ 0TI8 o o o 0CI8  SEVLLLLO

€0 F S°€ (423 »06C F 0¥99 0799  €EIELLLO

€0 F '€ €5'¢ 06T T 00€L 00€L  T66ILLLO

€0 F S°€ 0S¢ 06T T 0SPL 0SvL  T8TOLLLO

COG/9LL0

enoadg enoadg pardopy  amerdrg QINJBIANI O «pardopy QINJBIANT QINJBIANTT QIMJBIANIT O a or
(;-suny) rursa (xep) 630] oD ¥

‘ponuIuod ‘g dqeL,

A125, page 46 of 70



K. Uytterhoeven et al.: The Kepler characterization of the variability among A- and F-type stars. L.

£0FHE SP'e 06T F 08EL 08€L  TILSS980

L£0FIP o LOY 06T F 0v69 0v69  TSHIS980

s FP8  s80°0 F LbE a 800 FLY'E  YL'E 50§ F OTLL s0S FOTLL  OELL  €S6£T980

e £0F 6 e o 16€ 06T F 068L e 068L 09780980

£0F 0P 86'¢ 06T F 00€L 00€L  €SS06580

01 F0¢1 TOFOE a TOFO0E LY'E 00T F 0006 00T F0006 099L  0LLESSSO

" £0F 0P e " 86'¢ 06T F 0978 e 0978  ST96LS80

£0F 6 88°C 06T F OVLL OVLL  6TTS9SS0

£0F9E 19°¢ 06T F 0L8L 0L8L 96609580

£0F 6 L8E 06T F 098L 098L  9SPSHS80

L£O0FTP 61 06T F 0SEL 0SEL  98TSTSR0

£0F 0P W0r 06T F 0P8 0FZ8 98991680

£0F9€ 09°¢ 06T F 07€8 0T€8 80091580

£0F HE €re 06T F OVIL OPIL  STELOSSO

L£O0FIP Ty 06T F 0859 0859  6£966+80

£0FSE S°€ 06T F 0S€8 0S€8  TIL68H80

L£O0FTH 0Ty 06T F 0619 0619  S9088+80

£0FED €€y 06T F 09€9 09€9  0PST8H80

£0FSH WY 06T F 0S0S 0S0S  LOT6LYS0

£0F 0P 86'¢ 06T F 0IL9 01L9  £6609+80

T C2009P80

£0F9€E 9¢ 06T F OEPL 0EvL  ¥SE65H80

£0F9€ 8S°¢ 06T F 0L99 0L99  €SS¥SH80

£0F 6°€ €6'¢ 06T F 0STL 0STL  8EL9YHR0

£0FLE L9E 06T F 09€L 09€L  9SL6THS0

£0F 0P 007 06T F 08LL 08LL  TSLSTHR0

£0F9€ SS'e 06T F 0E0L 0€0L  9TPL6ES0

£0FED 0€y 06T F 0988 0985 L£8SSERD

L£O0FIP Iy 06T F 0F0L 0FOL  0E1SSES0

£0FED 0y 06T F 0959 0959 0THTSER/D

£0F 0P €0v 06T F 0TIL 0T9L  8LLOEES0

£0F 6P 98'% 06T F 0709 0209  £9¥0€£€80

L£O0FIP Ty 06T F 0069 0069  T600££80

L£0FIP 0I'Y 06T F 0¥TL OFZL  9S00££80

£0F 6 6'€ 06T F 06SL 06SL  ¥01€TE80

£0FTP WY 06T F 0SHY 0St9  TOLE6TR0

L£O0FIP SOt 06T F 00SS 00SS  96L£8T80

0CTFOIT  TOF6E a TOF6E 6L°¢ 00T F 00SL 00T F00SL 0108  869+9780

s £0FLE a s 69°¢ 06T F 0£08 a 0€08  ¥L9¥9T80

L£0FIP Ty 06T F OIEL 0T€L  LT9+9T80

ST geeh9T80

@«TOF L6E e QTOFLET  ¥9€ 4091 F 0bTL Q09T FOVCL  09€8  €8SH9T80

L£0F OV " " 96'€ 06T F 0£9L v 0£9L  9¥SH9T80

enoadg enoadg «pardopy QINIBIANT] QINIBIANT] )bl pardopy QINJBIANTT  QINJRIANI] QINIBIANT] Fe)b | aronl
(j_suy) rursa (xap) 6 30] GD ¥I

‘ponuIuod ‘g dqeL,

A125, page 47 of 70



A&A 534, A125 (2011)

£0FLE S9¢ 06T F OPIL OvIL  8T1€6TT60

£0F 0P 66'C  »06T F 000L 000L  TH6TTTE0

£0FLE S9¢ 06T F OPSL 0¥8L  L9E9T1T60

Y e00lzeo

£0F 6°€ €6'¢ 06T F 0SIL 0SIL  SIL¥V0T60

£0F 8T 81 06T F 0£0F 0€0¥  TLIKOTE0

S proloze0

£0F 6°€ P6'€ 06T F 0LOL 0LOL 80895160

£0F9€E LS'€ 06T F 00EL 00€L  6TTLYI60

£0F €Y STy 06T F 009L 009L  S8LEVIEO

£0F 0P €0¥ 06T F 00SL 00SL  TL8SET60

S SRitieo

£0FLE S9¢ 06T F 0089 0089  9SOT1160

£0F 8¢ I8 06T F 0IL9 01,9  ST1980160

£0F P oF'y 06T F 0SLY 0SLY  T6ILLO6O

£0F b LEY  W06T F 0668 066S  S86£L060

e 0081060

11021060

£0FLE vLE 06T F 0T9L 019L  €9€TS060

£0F 0P 86'¢ 06T F 0VS9 0%S9 66102060

ATOF TP JTOFTIY  L6E  0ST ¥ 0889 40STF0889 0969  LST0TO60

£0F 6°€ " 06€ 06T F 08IL e 08IL  SISSL680

£0F 8¢ 08°¢ 06T F 099L 099L  996TL680

L ho0bEsD

610 F IL'E HU0FILE  69€  £6LF9I9IL €61 FOI9L  0£9L  16££€680

£0FSE " 87 ,06T F OLLL e OLLL  SEEST680

£0F 6°€ 98°¢ 06T F 0ELL 0ELL  L6918880

£0F e €V 06T F 0SIL 0SIL  ¥0€1L880

S 76869880

£0F TP 81t 06T F 08TL 08TL  T0£69880

£0F 6°€ S8'¢ 06T F 0079 0079  LSPRES’SD

£0FLE 69°€ 06T T 06EL 06€L  1T8LT880

<TO F 65°€ @TOFO6SE  18EC 0TI F 0LSY OTLFOLS9 0669  61999L80

BFCL  £OFLE E£0FTLE 509 F OFEL 509 F OvEL T 6T00SL80

e £0F TP " SI'y 06T F 0089 e 0089  1ST8YL80

£0FSE IS 06T F 0£0S 0€0S  SIPLYLSO

£0F €€ 8TC 06T F 069 0697  ¥€89%L80

£0F b 8y 06T F 08SS 085S 6YPTHL80

8 FEET IO FSTE STOFSTE STt 5091 F 0978 5091 F 0978  OLI8  #HT8ELSO

e £0F 8¢ " 9L'¢ 06T F ObbL . OFbL  S90LILSO

E£0FED £ 607 /06T F 000 6L /0F 00061  OFI6  98871LS0

£0F8E " LL'E 06T F OLLL . OILL  €1¥E0L8O

£0F e LEE 06T F OVIL 0¥9L 95156980

e1oadg enoadg «pardopy AINJBIN] AINJRIN] Felb| pardopy ANJBIANTT  AINJRIANI] AINJRIN] O ar ol
(;-suny) 1ursa (xap) 6 501 oD ¥

"panunuod g e,

A125, page 48 of 70



K. Uytterhoeven et al.: The Kepler characterization of the variability among A- and F-type stars. L.

L£0F IV 0Tt 06T F 0€S9 0€S9  0%90£960
£°0 F 8'€ LL'S 06T F 06TL 062L  T9LP0960
£0F S ISt 06T F 0TS9 0TS9  00T+6S60
£°0F 9 9°¢ 06T F 0T9L 079L  L66£6560
£0F S 6V 06T F 0798 079S  0TLT8S60
£0F 1Y SOY  ,06T F 00EL 00€L  ¥6L08S60
£0FLE S9°C 06T F OSPL 0S¥L  T18TISS60
£°0 F 6'€ 68°¢ 06T F 06VL 06vL  9880S560

DY eabeecen
6¥7E£€S60
£0F9€ 96 06T F 00EL 00€L  ¥P9TES60
o pOR0TS60
YE¥0TS60
£0FIY 0t 06T F 088S 088S  6L8+TS60
£°0F 9 19¢ 06T F 00¥L 00vL 96760560
£0FIY LOY 06T F 0889 0889  L9006+¥60
£0F 0 86'¢ 06T F 090L 090L  TH006+60
L£0F IV 607 06T F 091L 09TL 0656860
£°0 F 6'€ 88°¢ 06T F OEIL 0€IL  000€LP60
£0FLE 69¢ 06T F 0L0S 0L0S  0SL8S¥60
£0F 0 00¥  ,06T ¥ 0908 0908  SLOESH60
£0F 9 9y 06T F 0909 0909  86STSH60
£0FTY 1Tt 06C F 018 0128  0¥60S¥60
8 F ST 5L0°0 F T9'E sLOOFTOE  L8E  s0PT F 0£98 S0Pl F0€98  OLYS  LSOEIH60
610 F08°€ OI0F08E  T9¢ 0L F 0189 QOEI F0189  08YL  ¥6980+60
o Gyreesen
£0F 0 96'¢ 06T F OIEL 0I€L  S6£16£60
£0FEY 0y 06T F 0I8S 018S  6S798£60
£0FIY 0t 06T F 0999 0999  0TT89£60
£0F 0 66¢ 06T F 061L 061L  TLSESE60
£0FSE €5°¢ 06T F 0SPL 0S¥L  TTITSE60
£0FEY 9Ty 06T F 07S9 0TS9  61T9€£60
£0F T LET 06T F 009% 009%  €66LTE60
£0F 1Y 907 06T F 0STL 0STL  YEEHTE60
£0F9p €Y 06T F 0PE9 0v€9  S6090£60
£°0F 9 19°¢ 067 F 0I9L 019L 81916260
£0F S 9y 06T F 099S 099S  000tLT60
Y Ie0TLZ60
L8089760
£°0 F 8'€ I8¢ 067 F 0EI8 0€I8  TH0LITE0
£0F €€ 1€ 06T F 0L8Y 0L8Y  T9YHIT60
£0F S 9y 06T F 090S 090S  66£¥9760
£0 F 8¢ 6L¢ 06T F 0508 0S08  18¥9¥760

Nboo&m Nboo&m *—u@ﬁ&@ﬂ{ QINeIdI | Du—dwuoﬁd :UHM *ﬁoaﬁmo—u< QIMeIdI T QINeId | Du—dwuoﬁd GUHM dar UHM

(j_suny) ruisa (xop) 630] oD 1

"panunuod g e,

A125, page 49 of 70



A&A 534, A125 (2011)

S FOS  €£T0FSTE £TOFSIE  LYE sL8 F LYSL sL8 F LYSL  06LL  TSETISE0

o £°0F 0P v YOv 06T F OPSL v Ov8L  6LY06L60

o 7e6lLI60

YLY9LLEO

S FOL JTOFI6E  £0F0T  LITOFI6E ST F 0S0L 0ST F0S0L  »6ST F 601L YSTSLLEO

B £0FSP v v SOt 06T F 0ShL v v 0SvL  SSESLL6EO

€0 F L'E v 0L€ 06T F 096L o 096L  TISELLGO

£ FG8  6T°0F8LE OI0FSLE 607 sSSP F OLYL sSYFOLVL  09YL  S96¥9L60

o £°0F LY v 89F 06T F 0209 v 0209  TILP9L60

£0F T 607 06T F 0969 0969  €1LT9L60

£°0F 0 €0F 06T F OPLY 0vL9  T€S09L60

£0F 0P YOt 06T F 00EL 00€L  L¥69TL60

Y 0eeoLL60

£°0F L'E S9'¢ 06T F 09PL 09vL  LOT9TL60

£°0F 6'b 687 06T F 0TLS 0TLS  T09€0L60

£0FSP Shv 06T F 0L0S 0L0S  6L900L60

ul F 61 wl'0 F L€ Wl 0F L€ 00T F 00L9 001 F00L9  ~°° TTEOOL6O

B £0F 0P o €0v 06T F 06SL v 06SL  SPI00L60

T 0S666960

£0FT'b YI't 06T F 0EIL 0SIL  £5896960

LY 7ereeseo

€0 F 6°€ L8'E 06T F 0€T8 0€78  €6TE€L960

£°0F 0 66¢ 06T F 061L 061L 6989960

@O F6€E @COF6E SE 09T F 061L Q09T F061L  0L9L  87£95960

£0F TP o 91t 06T F 08L9 v 08L9 00855960

»£°0 F 9°€ 19€ 06T F ObbL ObPL  1SSS960

£0F 6°€ 88°¢ 06T F ObLL OvLL  TOSSS960

S eecosn

£0F T 60t 06T F 0L69 0L69  8€¥SS960

o »06C F 00€8 00€8  €£€¥SS960

£0F b€ 8¢'¢ 06T F 009L 009L  TTYSS960

£0F I'b 90t 06T F OLSL 0LSL  €6£S5960

£0F 6°€ L8'E 06T F 0069 0069  LLISS960

o £°0F TP 8I'Y 06T F 090L o 090L  TS1SS960

0T ¥ 0S1 £0F6€ £0F6°€ 8L°€ 00T F 00bL 00T F00VL  0SLL  $11SS960

o »£°0 F S°€ v 8¢ 06T F 0T9IL v 029L  SS0SS960

£0F T o 607 06T F 0669 0669  68L¥S960

JT0FI8E JTOFTEE  L9E  4OST F 0T0L QOSTFOI0L  06EL  S901S960

€0 F L'E v 89°¢ 06T F 06€8 v 06€8  06£05S960

£0F TP 0Tt 06T F 0859 0859  T86£1960

£0F I'b 607 06T F 0SOL 0S0L  +68TH960

£0FEP STy 06T F OFb9 orv9  $0T01960

»£°0 F '€ €8'C 06T F 0Z8L 0T8L  LESTE960

Nhoomm mbooﬁm «@wuac@< 2InjeIA1| Injer)I| o) *CQaQQﬁA\ 2InjeIAr| 2InjeIA1| InjerAI| I drora
(j-suny) rursa (xap) 6 30] oD ¥1

‘ponuIuod ‘g dqeL,

A125, page 50 of 70



K. Uytterhoeven et al.: The Kepler characterization of the variability among A- and F-type stars. L.

«&TOF 8P'p QTOF Y 9y 08 F 09LS 08 F09LS  01TS  0FE90T01
@«T0F 06T @QTOFO06T  99¢  40ST F OEIL QOSTFOEIL  0TLL  69SH910T
£0F PP o LEY 06T F 0799 e 0299  $990¥101
K&TOF 0D RQTOFOEY  96'€ 4001 F 0£09 4001 F0€09 0885  €ISOVIOI
£0FLE s IL€ 06T F 0T6L T 0I6L  008¥EI01
£0FIE 90¢ 06T F 0T0S 010S  009+€10T
£0FLE ILE 06T F 0208 0208  LLLOEIOI
W FSL  STOFED sCOFECY  8€Y 408 F 0SH9 08 FOSH9  0€79  LIS6IT01
IT°0 FI16°€ OI0F 16 €It 8ITFCI08 SITFIT08  08LL  66¥96001
£0F 6 o 6'€ 06T F 061L e 06IL  SPE06001
KTOF LY'E RTOFLYE 607  4O0€T F 0899 QOET F0899  001L  109€L0OT
£0F 0P o 107 06T F 090L e 090L  ¥£669001
£0FET 6CT 06T F 019 019% 76889001
£0F 0P 86'C 06T F 09TL 092L  ¥¥TS9001
L£O0FIP SOt 06T F 0TTL 0Tzl TT1¥9001
£0F 6P €6 06T F 0LTS 0LTS  €65T9001
£0FTE LTS 06T F 098 098F  6TILSO0I
£0F 0P €0r 06T F 09IL 09IL  L6T9S00T
L£0FEY 8TV 06T F 0009 0009  L1T9S001
£0FSE 87'¢ 06T F 06TL 06TL  TLLSEOOI
£0FED 0y 06T F 00L9 00L9  £¥60£001
£0F 6 6'E 06T F 091L 091L  8¥SFI1001
£0FHT 6£T 06T F 089 089  8S190001
£0F9P 097 06T F ObEY O¥Er  0ISF0001
£0FLE vLE 06T F 06bL 06¥L  L68T000T
£0F 0P 96'¢ 06T F 008 0028  9S000001
£0F9T 9T 06T F 0S8 0S8y Y9¥S6660
£0F 6 S8'¢ 06T F 06TS 06TS  68L¥6660
£0FED STy 06T F 0S09 0S09  99L16660
£0FFP SEv 06T F 0LTS 0LTS 12916660
£0F9€E 9t 06T F 06LL 06LL  89S0L660
L£O0FTH 8I't 06T F 0768 0265 0ELYP660
£0FED 6T 06T F OPOL 0v0L  80THP660
£0FSE €5 06T F OIFL OIvL  I8YE1660
£0FTP 617 06T F 0L99 0L99  00£60660
£0F9T €9C 06T F 0608 060S 78858860
£0F 6 98'¢ 06T ¥ 0I89 0189 60618860
L£O0FIP 80t 06T F 08IL 081L  I8I¥L860
JATO0F L6E JTOF LS S6'€ L9ST F LbOL OSTF LVOL 0089  THIIS860
£0F 0P s €0 06T F OP6L T 0¥6L  LO6SY860
£0FIP 607 06T F 08bL 087L  0TO9E860
R 6or81860
JIT0F LI JIT0F LIE /8ET F T189 48T F 1189 8L0€1860
enoadg  enoadg «paydopy QINIRIANI] QINJeIANI] )bl «pardopy QINJRIANTT  AINJRIANI] QINIBIANI] Fe)b | arorl
(j_suy) rursa (xap) 6 301 GD ¥I

"ponunuod g e,

A125, page 51 of 70



A&A 534, A125 (2011)

€0 F 8¢ 9L'¢ »06C F 09SL 096L  LSB06SOI

0 F TP ey #06C + 0T0L 020L  L€898SOI

€0 F0F S6'¢ »06C F 0L69 0L69  1LE6VSOI

€0 F 6°¢ Y6'¢ 06T + OVLL OvLL  T6COYSOIL

€0 F '€ Sv'e »06C F 00SL 00SL  LO6LESOI

40T F S6l /€07 8¢ /8¢ 68°S /06T ¥ 008 0T /0F0080C 06vCl  LYI9ESOI

o €0 F6°¢ o ¥6'¢ »06C F 0L09 o 0L09  6T9PESOl

€0 F 8¢ LL'E »06C F 0T€8 0Te8  919¢€C0l

0 F TP 8I'Y »06C F 019 0IS9  90S€EsOl

€0 F 9P [4h 7 06T F 0809 0809  S1992S0I1

»06C F 081¢€ 081¢  LEI9TSOI

€0 F 0'F 66'¢ 06T F OVI8 ovI8  808¥810I1

£°0F0F S6'¢ 06T F 06CL 06CL  vI6ILYOIL

£°0F I'b 601 06T T 0588 0688  696L9101

€0 F SP LYy #06C + 00CS 00CS  SLYESHOI

€0 F TP 90'Y 06T T 0S9S 0S9¢  0SCISYOI

5CF YY s61°0 F PL'E OI'0FVLE €IV 509 F 0V9L 509 F 0Y9L 08SL  0601S+0I1

o €0 F I'P o 'y »06C F 0T9 o 0Cr9  SL90SYOI

€0 F 9°€ €9'¢ 06T + 0L6Y 0L6Y 0SSOSOl

€0 F0F 00¥ »06C F 00¥L 00¥L  ¥9L8YYOI1

0 F SP LYy #06C + 0T6Y 0cey  TEEV6E0l

€0 FTT 61°C »06C F 0LLY OILy  LE068COI

€0 F Y ey #06C + 0769 0269  6SPS8E0l

€0 F €Y LTY #06C F 001S 00IS  €€6£8¢€01

€0 F 0F €0y »06C + 0869 0869  6CCI9¢01

€0 F L°E YL'¢ »06C + OTI18 OI18  SC0SSE0l

0 F TP 8I'Y »06C F 00€9 00€9  TLOIYEOL

€0 F PP or'y #06C T 0S8S 068S  TISOPE0l

€0 F Y 6l'Y 06T T 0S6S 0565  TPe6eell

€0 F S Ly'y #06C F 00¥S 00¥S  6LT8ELOI

€0 F L'E eL'e #06C + 006.L 006L 11268201

€0 F TP SOy 06T F 0€SL 0€SL  09€18C01

0 F SP €Sy 06T + 0TS 01¢S  vveyLeol

0T ET'Y @COFEIy vy q0€T F 09%9 OEL F09%9 0999  096€LCOI

STOF 6L'E SCOF6LE  96'¢ 4011 + 0779 OITF0CC9  0L69  P¥8EELTOI

JIT0 F ¥S'y JTOF¥SYy  SI'v 40CT ¥ 00€9 0TI F00€9  0L09  9PCeLTOl

€0 F VP o o'y #06C T 0S0S o 080§ 65699201

€0 F6°¢ e8¢ »06C F 06LL 06LL  8TLYITOI

€0 F 8% 8y »06C F 0885 088G LYSPSTOl

€0 F L°E oL¢ 06T F OVLL OvLL  €v6ESTOI

€0 F 6°¢ Y6'¢ »06C F 0€8L 0€8L  L86EITOI

€0 F0F 0¥ »06C F 0STL 0SIL  SveE8OTOI

4’0 F SO'Y @CO0F S0y LIV 40CL ¥ 0I€9 OCI F0I€9  08¢9  €0£80COI

enoadg enoadg pAaydopy  amjerory QIMJBIANTT O pardopy QINJBIANIT  QINJBIN] QIMJBIANIT SO aorl
(j-suny) ruisa (xop) 630 GD %1

"ponunuod g e,

A125, page 52 of 70



K. Uytterhoeven et al.: The Kepler characterization of the variability among A- and F-type stars. L.

4001 dTOFSE WWOFSE T8¢ 00T ¥ 00TL 4007 F 002L 08LL  TOTETOIT

£0F 0¥ 00t 6T F 0TEL 0TEL 60088601

€ FE9  5LOT0 FIYE sLOOF I9C  ¥6'€ 0L ¥ 0618 s0L F 0618 0508  6S8LL6OT

£0F 6°€ A6T F 08LL 08LL  L¥TSL60T

£0F P €37 06T F 0€SS 0€SS  ¥L91L60T

£0F 0¥ 86°¢ A6T F 006L 006L  L¥P0T601

£0F b 60t 06T F 0LSS 0LSS  €LT0T60T

£0F T YTy A6T F 0£6S 065 T810T601

£0FST LY'T A6T T 0r9¥ 0¥9F  8€LTO60T

£0F T 81 A6T F 0065 0065 6¥919801

£0F 6°€ 88°¢ 6T F 0€8L 0€8L  £8L£S801

£0F 6°€ 98°¢ A6T F OIS 0I€8  99%ST801

£0F9€¢ 19°¢ 6T F 0THL 0TrL  0L6£1801

£0F T 0T A6T F 0709 0209  6¥8L6LOT

€£0FTE 00FTE  I¥Y 0098 F 0L80T /0F0L80T 40095 F009€C OILIT  9TSLGLOT

£0F 0P " w0'r 6T T 06L8 " " 06L8  1S¥88LOT

£0F 6°€ €6°¢ 6T F OPEL 0FEL  0SI€8LOT

£0F TP 91t 6T F 06£9 0659 0F98LLOT

£0FS€E €5°¢ 6T F 0TEL 0TEL  €06LLLOT

S pelLlon

£0F 8¢ ¥8°¢ A6T F 06L 06¥L  896SLLOT

£0F TP W 6T F 0079 0029  8190€LOT

£0F T 81 6T F OLES 0LES  8ILETLOT

£0FSE 0S¢ 6T F 06TL 06TL  TL8LILOT

o REEELLOL

£0F b SeY 6T F 0509 0S09  9IL60LOT

£0F 0¥ S6°¢ 6T F 0LTL 0LTL  TSL9890I

£0F 6°€ 06'¢ 6T F 0L6L 0L6L  £5958901

£0F 6°€ 16°¢ 6T F OLTL OLTL  €L9¥8901

£0F 8¢ €8'¢ 6T F 06TL 06TL  L8S¥8901

£0F9€ 65°¢ A6T F 0TTL 0TTL  TYLSLIOT

£0F9€¢ 86°¢ £CL ¥ 1199 €T F 1199 0S6L  SL6¥9901

£0F LE . §9°¢ A6T F 0£9L " 0€9L  €0L¥9901

@<CO0F 6P @Z0F6r €Y 4001 ¥ 0209 4001 ¥ 0209 0965 T68£9901

£0F b 1487 6T F 08PL 08¥L  TO88S901

£0F6€ /6°€ 809 06T F 006SI /0F006ST  OISFI  TOE8SY0I

£0F TP LY 6T F 0889 0889  #£1TS901

£0F I 80y A6T F 0099 0099  8TL8HY901

£0F 9P 197 06T F 09bS 09¥S  098L+901

£0F 0¥ L6°€ A6T F 0ETL 0€IL  TT19L¥901

S CeLbOOL

£0F9€ 65°¢ A6T F 091L 091L  STISTI9OI

409 £0FSE SOFSE  €6°¢ 4007 F 00TL 400T F 00TL 0T9L  6Tt¥0901

enoadg  enoadg «pardopy AINJRIN] AINJRIN] O pardopy AINJRIN] AINJRIN] AINJRIN] Felb| ar ot
(,-suny) 7utsa (xap) 6307 oD ¥

"panunuod g e,

A125, page 53 of 70



A&A 534, A125 (2011)

@COF Y OTOFHIY €% 06T F 0179 OITLFOIT9 0119  YLLSHPIT

{CF 001 JOFSE LI0FSE J0FGSE 4001 F 0STL 4001 F0STL 0TI F0SIL T IS6T0PIT

o reeceel

£TOF TP £TOFOTY TP 06T F 0TES Q08 FOTLS  0T€S  8TOS6ETT

#T0F S9°E FTOFSOE  Lby 08 F OPLS QO8FOPLS  0TvS  8I0S6ETT

£0FTY 6I'Y 06T F OFIS - OvIS  9ITP6ETT

£0F S Sty 06T F 0S8E 0S8€  08SE6ETT

e CeThell

o eTLOPEIL

£0FI'E ore 062 F 006p 006%  €900€11

£0F 6'€ 98°¢ 06T F 08TL 08CL  SEE60ETT

£0FEY 0y 06T F 0bE9 0¥€9  L6106CIT

2 9e0eRTIL

€0 F L'E S9'¢ 06T F 09bL a a a 09%L  L9LSSTII

1 F 61 JOFTY JOFTY 81 SLFIELY L0 FTT99 000 F 0089  LSLFO9ELY  OLP9  9TTESTII

e £0F IV o Ty 06T F 0959 e ... v 099  €S90¥TIT

£0F S St'v 06T F 0EbS 0€PS  €ST9€TIT

£0FEY €Y 06T F ObLS OvLS  TTLSETIT

£0FEY €€y 06T F 0V6S 0v6S  888FETIT

LT eaTeeTIL

TT6TETIT

£0F Py 8¢y 06T F OFI9 Ov19  8TSOETIT

€0 F L'E 0LC 06T F OLVL OLYL  TIY66I11

£0FLE 89'C 06T F 098L 098L  E6LOTTT

€0 F LE 0L¢ 06T F OLIS 0LIS  9F0L6ITT

€0 FSE IS¢ 06T F OLVL OLPL  6ESESTIT

£0F 0 €0t ,06CF 09TL 097L  66£€8I11

£0FTY Wy 06T F 06€S 06€S  9TLTSIIIT

£°0F 9 SS'¢ 06T F 0€€8 0€€8  T9€08IT1

£0FEY €Y 06T F 066S 0665 68T6TITT

£0FEY Y 06T F 0b6S 0v6S  9TISTITI

£0F S LYy 06T F 0L9S 0L9S  THOSTITI

€0 F LE TLE 06T F 0£9L 0€9L  061LTIII

£0F 6'€ 68'¢ 06T F 086L 086L  Y9LSTITI

£0FEY 8TY 06T F 0£S9 0£S9  €9LTTIII

£0FLE ILE 06T F OILL 0TLL  SOY060TT

£0F 0 96°¢ 06T F 0T0L 020L  0£8T8011

£0F 9 SSv 06T F 06SS 06SS  SEP690TT

£0F S 9 06T F 0665 066S  TL6LIOTI

£0F 6'€ 16€ 06T F 0S89 0S89  0LTLTOTT

£0FTY SI't 06T F 0TEL 0C€L  8811TOI1

£0FEY €Y 06T F 0L99 0L99  1TSOTOTT

£0F Y 6£Y 06T F OIbS 0I¥S  T10V¥LIOLI

Nhoomm mbooﬁm *GoamaﬁA\ 2InjeIAr| InjerAI| o)l *CQ&Q@@A\ eattIARIN g | 2Injer)IT 2InjerAr| POIbl dront
(j_suny) rursa (xap) 6 30[ oD ¥1

‘ponuIuod ‘g dqeL

A125, page 54 of 70



K. Uytterhoeven et al.: The Kepler characterization of the variability among A- and F-type stars. L.

€0 F6°¢ L8E »06C T 0P8 0ry8  999CC8I1

€0 F 6°€ ¢8'e »06C T 0508 0S08  OvITC8II

PLEVSLTT

€0 F 6 Y6'¢ »06C ¥ 0ICTL 0IcL  691€SLIT

€0 F 8¢ 8L »06C ¥ 0978 0978  6E88ILII

€0 F 6°€ o L8'E 06T T 0LT8 o o 0L28  OSIVILII

pL0°0 T ITY pLOOFITY  SI'Y 26L F 9LLI o0 F VILY »0 F 8169 6L F9LL9  O¥99  OLIBOLIL

€0 F 9V o 8SY »06C F 0ICY o o o 0Icy  IYELOLTI

0 F T gee 06T T 0SSV 0SSy ¥9S90LTIT

6VPO0LT T

€0 F6°¢ e8¢ 06T T 0€9L 0€9L  ¥0900LTT

€0 F0Y 66'¢ »06C T 068 0628  OLEOOLTI

€0 F9°€ 86°¢ »06C F 09€L 09€L  6TYILITI

€0 F6°¢ €6'¢ »06C F 00CTL 00CL  €6619911

€0 F LY o 99y »06C F 0CT9 0C19  OV8LSITI

JIT0 + €9°% g0+ E9Y  OvY 01T ¥ 0029 OITF0029 0909  OICPSoll

JIT0 ¥ 0TY gITOFOCTY STV 40CT F 0S+9 OCL F0SY9 0299  8S6ESITI

€0 F SV o Y'Y »06C F 0€09 o 0€09  LYITSOTI

€801S9T 1

97711

€0 F9°€¢ 9°¢ »06C T OLYL OLYL  vLTTIONI

€0 F TV 40 % »06C ¥ 0ICTL 0IcL  €61L09TI

€0 F 8¢ €8'¢ »06C T 06€L 06€L  6YYCO91I

€0 F S°€ 6v'¢ »06C F 0V0L 0v0L  999CLSTI

0 F S (% »06C ¥ 0695 069S  TCOISCII

€0 F 9V 9y »06C + 08SS 085S 6096¥STI1

£0F TP Iy »06C + 09Y9 09%9  069SISTI

€0 FLE eL'e 06T + 06LL 06LL  BTL6OSTI

€0 F '€ (423 »06C ¥ 09VL 09vL  L6ESOSTI

€0 F 9V LSV »06C F 086€ 086€  SLOCOSTI

£0F VY 8¢V »06C T 0I8S 018G  €Svoovll

4CT'0 T 6€Y CC0Fo6EY LYY 4001 ¥ 0209 4001 ¥ 0209  08LS  PSE66VII

oSV 51 F 0¥ €0 F €€ sIP0OF 0L YOV 0L F 0TH9 0 F IPP9 508 F 0519 0LF0IV9 0609  8€C86YVII

€0 F6°¢ L8'E »06C T 099L 099L  CI0L6VII

€0 F 0V 66'¢ 06T T 0S0L 0S0L  S9LYOVII

€0 F 8¢ 6L'¢ »06C + 0L89 0L89  B0OVPSTII

<0 T8V QOTO0F¥8Y TSV OTT ¥ 0€T9 OITF 019  0¥6S  Te66vrIl

0+ LY OT0F69Y LTV OTIT * 0IT9 OITFOIT9 0865  99C8¥¥II

£0F VY vy »06C + 019 0Iv9  €S6LyvIIl

4€ ¥ S01 4I'0 + TP y1I'0FTY LOY »06C F 0699 4007 0089 0699  €88LYVII

o €0 F VY o 8¢V 06T T O0LLS o 0LLS  T8I9¥¥II

0 F S o o Ly'y »06C T 00€Y 00ery  evIoppll

yI F 16 yC'0 F S°€ yC0FGE CO0FSE 68°¢ y00T + 0STL y00T F0SCL 0TI F00CL  0S69  €l6Shyll

enoadg  enoadg «pardopy QINJBIANTT QIMJBIANIT SO «pardopy QINJBIANT QIMJBIANIT QIMJBIANIT SO aror
(;-suny) 7uisa (xep) 6 30] oD ¥r

‘ponuIuod ‘g dqeL

A125, page 55 of 70



A&A 534, A125 (2011)

*(3x91 998) 6 30 10J Xap ¢°() pue ¥°7 10J 3 06T I8 sonfea DI Y} UO SIOLID PIAJBWIISI Ay} o0 <(TTOT) T8 19 TO0IUY () ((800T) ‘T& 12 ZOTMONeZ-BPURIOIA (5, :(0T0T) 'TE 30 OTBZURIED) (4 :(+00T)
" 12 WQNSPION (o) S(000T) PISMOYIMEBIS 29 INO0GI[D () ‘(1 TOT) T8 10 19391 () ¢ Ww0d “ALId “[8 10 0IUY () {(ATTOT) '[8 12 BUOLRY () ‘(110T) '8 10 Uuewiyd () {(1107) '8 10 0IezueR) () ‘1oded siy
‘enoads gIHJOS () “1oded sy ‘enoads S, (5, :Adoosonoads wioay paALiap sonyea {(q[107) T8 19 vuo[eq ,, :Adoosonoads 1o Anouojoyd WoIy pIALISp SaNTeA (866 1) POI[[TULIDIA 29 YOneH () {(6661)
1dqUIRT 29 0L SPUS[[Y () (900T) ‘T8 19 BUBSEIA ;) 3oded siyy ‘Anowoloyd NS (4 ((S002) ‘T8 10 weyie] dndo[ere) DI ) Andwoioyd woiy paaLop sanfea ‘Kreurq 01doosonodds () 910N

€0 F9°€ 19°¢ »06C F 0S8L o o o 0s8L YoEr8LCI

€0 F6°¢ L8E »06C F 08CL o o o 08¢CL 0L0LY9CI

sC1 F 681 59770 F 09°€ o 9TO0F09C  LYE sSY F 061L o o sSY F06IL  OIYL 8Y9€CeCl

€0 F LE ILe »06C T 0€TL 0cIL I8CLITCI

20 F 8¢ I8¢ »06C F 0899 0899 L1891TCI

€0 F6°¢ 68°¢ »06C ¥ 0CTIL 0CIL SLOTTICI

L0 F TV 60V »06C F 0169 0169 689LTTCI

£0F TP el'y »06C T 0€0L 0€0L L8ITOICI

20 F 8¢ 8L'E 06T T 09vL o o o 09¥L 081890¢C1

#£0F 0 L6'€ »06C T 08€L o o o 08¢L EPYCo0CI

€0 F 0V 66'¢ »06C ¥ O0LLL o o o or1L 8CY8SOCI

€0 F L'E L9¢ »06C + 0208 o o o 0208 0650¢0C1

€0 F 0V 00'¥ 06T T 0LTL o o o 0LTL Y€8810CI

0T F €0l ,0CF0cl €0F 0V 96°¢ £0FCTY 1507 06CFOSTIT OFOSIIT ,00€F00cL O0F868II  00vL  SOLELOII

€0 F9°€¢ 6S°¢ »06C T 099L 099L 901611

€0 F S°E €5’ 06T T 0€TL 0cIL 96coI611

qCC'0 FTLE @CCOFCLE  96°¢ q0€T ¥ 0599 q0€l 0S99  010L 868VL3I1

#£0F 0 o o 00v »06C + 078 o o o 0Cc8 9LOVLSI 1T

€0 F 0V o o L6'E »06C * 061L - o o 061L 961811

enoadg enoadg pardopy  amjerong QINJBIANIT SO pardopy QINJBIANT] QINJBIANT] QINJBIANI] O arorl
(j-suny) ruisa (xep) 630] GD %1

"panunuod g e,

A125, page 56 of 70



The Kepler characterization of the variability among A- and F-type stars. I.

K. Uytterhoeven et al.

129'6 0rLT (619 ‘0] T0r 0Tl 0 0TI PS¢  9TPI6ESD
60891 6L76 (1€ ‘Spl v81 1L 0 IL WSS9  €L9TLTSO
8POYT 1¢6 [c69 ‘vgl 91 S8 0 S8 1S TIL60TSO
€hSIT 453 [S1Z 07l I ¥ 0 v VS 06208050
6£0°8T 8T l6%S ‘T01] SL 6T 0 0€ WSO  $TSIE6Y0
SHO'61 8111 [TeL eyl 9t  Ic¢ 0 IT€& WSO L69606+0
266°0T 66£T l6'0F ‘T] 1€9 091 0 09T 0S¢  LLOEISHO
78561 089C (L8t ‘¥l €L ¥Tl 0 YTl 1PSQe  0£99S8+0
690°CC 8911 Ly ‘Sl €9 6 0 6F 1S9 SL9OYSHO
669°0C PPS1 (Lot “Cp] s61 88 0 88 VSO 9LY6TIY0
LIL€T €L6€ [crL 1Y) vy Tl 0 TPl PSe  €9LLYIVO
65T°9C 66€ (1St “8°zel 1 I 0 I1 WSQ  LITESER0

e SITSE TSST (169 ‘0°S] L6T 901 0 90T 0S¢  LESOITHO
08%°'1C 196€ [$9¢ “0°¢] Tee sel 0  SEI WSS9  LSLISTHO

636'L Sevl l6'8T ‘vl 61 TP 0 € WSO PLSSITHO
[£:3ad LOLE [8°GL “OY] 698  tLT 0  vLT WSQ  TEOLLOYO
YOI 10LY 02y ‘6°6] vST L8 0 L8 VSO P6Y8TOY0
66£9 1488 [0°6L “8¥] 8L 1€ 0 1€ WSO 995070
067'6T 02zl l67CS “‘cp] S6T 061 0 061 PS¢ 116TY6€0
0LT€E £901 (169 ‘+6] €L1 P11 0 vII WSS9  €8TIH6£0
[l 9¢61 (116 ‘sl Wy B0l 0 YOI 19S@  0I80SSE0
LOS'LE 90 (9L ‘9111 6v1 79 0 79 WSO I¥919LE0
0991 9¥TT [1egeLl 65T 98 0 98 1S9 TO009LEO

€ee'8 88T RN 9% T 0 T PSSO €15559€0
T20°0€ szel (97t 591 S6 SL 0 SL VSO  9ITHF9€0
8Y9°11 ¥8S1 [L89 ‘v¥] €LS 80T 0 80T 0S¢  Y8EPEILD
e 1682 [THt 0p] orl 18 0 I8 WSO  SPISSSED
067°€1 L1l [0€z ‘0L Ly 91 0 91 VSO  8IESSHEO
€L6°S1 453 (L1 TP 6 8 0 8§ VSO  S6VOTE0
8€€01 0r91 761 ‘€6l 6T 3T 0 8T 1S9 LE96THEO
€69'1¢ €v9 [+t ¢ vel 0 91 0 91 WSO  T08STYEO
$69°6C 59 [c89 ‘Tl 91 €6 0 €6 WSO EPILPECD
LSS'LY vl [L6L 0] €S sse 0  SS¢ WSS9  98T6ITEO
$09°S LOVT (19 ‘0] 9y SEl 0  8ET  1SQ@  $SSLITEO
6v0°S1 019¢ (049 ‘€p] LES 981 0 981 WS¢  099L8620

. 1816 1601 (1zr1 ‘16l 65 T 0 TIPSO 98€TLSTO
0S5°0T 99L1 (LTS ‘0] Sve 681 0 681 WSQ 8981LST0
L96'TY 628 [s6L ‘6°ST] IS 9 0 9¢ SO 0996£7T0
908°¥1 0rEL [8+¢€ 06l 91 LE 0 LE WSO  S9EE0ET0
8TE'8T YLIT (19L ‘v°5l 6€T €S 0 €6 1SQO  P6SSILIO
o ST L9L [696 461 9Tl 86 0 86 WSO LILILSIO
80791 LS8T [$s€ 0] YOT  9€T 0 96T 0S¢  0SITIIT0
SIe1s 10§ @

(,-P) (wdd) (,-P) (,-P)

Seld WMborg  WMopmudwy  PS(e3uey bory)  °d4(eSuey bory) MOy PSy Ay N sseD ar ol

'sIe)s pLgAy pue Ioq A 19§ ¢ JO UOTJBZLISJORIBYD PUEB UONEBIYISSE[)) °€ d[qEL

A125, page 57 of 70



A&A 534, A125 (2011)

LTYV'9C 1€l [+'9T ‘671 6 S 0 S 1S9 8LLOEESD
C86'YC 0811 [+'8¢ ‘0¥l 8 9¢ 0 8¢ PSSO  9rSH9T80
98%°61 7991 [TLE07] 11€ 81 0 81 0SSO  0£98+C80
8¢€6'11 ISy LT [1'6% ‘07l L9¢ 101 0 10T 3S9  99¢SHT80
LYL LT 66L1 [1'8¢ ‘0¥l 69 6¢ 0 6¢ 1S9 L16€0180
LYT €l LS8E [T1¥‘97] 6L 0¢ 0 0¢ VSO  L9€006L0
16L°6C 889 l62y ‘v7l 134 6C 0 6C 1S9 129C¥8L0
Y 9c C8LT [S8L ‘v¥] |8%% 4! 0 L PSS9 98TTI8LO
6CS'8 sy [SLy ‘T¥] LT9 L61 0 L61 1S9 TI9PESLO
91T 0¢C 9981 [6'S¥ ‘09] S8 (94 0 (9% WSO  SEVLLLLO
9C8'¢ 6CS €T [¢¢e ‘97l 1€S S 0 GCI 1S9  €CIELLLO
LL6'CI 90%C [TSL1¥] 1S9 S0¢ 0 S0c VS92  950669L0
L8Y'LIT £€CST [Ls¢ Tyl €8¢ 148! 0 148! 1S9 S6LL69LO
SO1°¢€T 0cel [9'8L ‘T¥] 908 108 0 10§ 1S9  6£6£8S5L0
60L°'1¢C 18941 [T°L9 ‘6°S] €6 L9 0 L9 1S9 6LY8¥SLO
9CL 61 L91¢E [1'6¥ ‘0¥l 86¢C 9¢l 0 9¢l WSS9  $#8COSYLO
0¢8Il LY8I1 [¢ce eyl e eIl 0 eIl 1S9 STHTCELD
0€8°0¢ 1vce [8'6% ‘5 9] SLI SII 0 SIT 1S9  SIIL8TLO
LET'YT eveol [F'1S vyl 16€ 061 0 061 10VS9  LTYPSITLO
ceo'el SoLY [1°6¢ Tyl L8 149 0 149 VSO  €8YLITLO
818°CC 098 [129 ‘L6] 121 66 0 66 1S9 0¥0TITLO
Soc'cl 106¥ [¢'61 ‘08l €S SI 0 81 PS¢  S0T901LO
° 12€91 Sele [TeL 0yl o 16C 0 16 1S9  68L59690
16LCC 01T [0€z ‘9'02] el 9 0 9 PS9  $90L¥690
9L8'L1 SCL [9Lz°¢ L] 9¢ 1C 0 1C 1S9 16C6£690
LLO0T €881 [TL9 ‘v¥] LST €L 0 €L VSO  8SLLE69O
€91'¥C 201¢ [1°¢L “¢¢] SIcT €S 0 €S PS¢ LLOS9890
8ISVI 0¢L [ecz 8Tl 9¢ 0¢ 0 0c¢ VSO 12870890
€97 0T YLEE (LTS ‘07] 0801 LYY 0 Ly WSO  SEL06L90
791°1¢C £00¢C [6'87 ‘1°¥] €9y 8¢C¢C 0 8CC WS  6CL89990
€v6'91 809¢C [0'LT ‘Sl S6 Y4 0 Y4 PS¢ 90167990
LIY'9 1901474 [L6v ‘Ty] c8 e 0 $3 VSO 62790990
L00°S 9C6 L1 (€16 T¥] (0]8% 66 0 66 1S9 0706590
088°0¢C 191¥ [Tor ‘17l 61¢C 8L 0 8L PS9  TS098S90
SeT'e 966 C1 (0TS ‘T¥] 897 €01 0 €0l ¥S9  $TEETIN
6LT 1Y 9¢01 [€1L vyl 00T 66 0 66 VSO  LOLSSLSO
[SSa! 9Tre [¥s¢ Lyl el 09 0 09 1S9 LSSYLLSO
808°L 69C1 [0'L1 ‘8Ll S € 0 € VSO  €0T/ILSO
orvol €78 [0'6T ‘T¥] 14 T 0 Y4 PS¢ $9960LS0
919°LYy €29 [8'GL Syl €Sl €S 0 159 PSS9  €607€950
SYEvT €91¢C [¢'8¥ ‘07l 60¢C SII 0 8IT 1S9  670£0950
918 %1 £9¢S [11g 19l €8¢ 6Cl 0 6Cl WSS9  LTYPLYSO
191°61 SLLT [T99 ‘T¥l o S8¢C 891 0 891 1S9  $STYTYSO
(,-p) (wdd) (,-p) (;-P)

Sey  PMbory  Wlopmypduwry  PSY(eSuwy bor])  °4(a8uey boxny) MOy RSy Yy N sse[D ar ot

"ponunuod *¢ AqeY,

A125, page 58 of 70



The Kepler characterization of the variability among A- and F-type stars. I.

K. Uytterhoeven et al

88L°SI (129 (L9 ‘€L el SL 0 SL WSS9 06568760
creol 68¢C [67€ 9] o 09 IC 0 Ic 1S9  SLOESH60
L66°6C 656¢ [09L ‘0'9] o 61T 66 0 66 WSS9  0Y60S60
199°¢ 099 SC1 [0°08 ‘€] o 8 8LC 0 8LC WS¢  ¥6980¥60
L69L 8861 (€8S ‘9'p] o 661 €9 0 €9 WSO 9rTS6L60
c6¢e°S €608 [ST9 TV] o oS 6Ll 0 6L1 PS¢ 0TT89E60
coeel 08LIT (06 S9] o 91 cl 0 L WSS9 TLSESE60
LT Ol SL98 [T6€ ‘1] o 9¢e vl 0 vl WSO vEEYTE60
[YAN0 6S99¢ [9°1LTY] o yeel  TET 0 e WSO S6090£60
Iceol (4533 [6T€ ‘T'7] o ccs 001 0 001  BS¢  BI9I6C60
¥99°¥C S68L (669 ‘1'7] o SLy  S81 0 81 WS¢  TY0LIT60
SP8ee v (€79 ‘I'v] o 4! LS 0 LS WSO 18¥9¥C60
9C9 6vcs (1Y ‘0] o 168 €9¢ 0 €9C WS¢  8I€6TT60
8T6 YE9L [87€ 9] o 88¢C 101 0 10T BS¢  LEOOIT60
€LYl L90T [STh €] o 8y LOT 0 L0C WS¢  ¥¥910C60
6LTIC ¥0CC [S°8¥ 9] o 911 69 0 69 1S9 8089S160
86L°T1 98¢T [9°LL ‘8°C] c6¢ 06 0 06  WSQ  G8LEVIEO
L6961 89CC [T6v TVl o €LC L6 0 86 WSS9  TLBBEI60
Gs9°¢ 899C1 [T'9¢ ‘0] o SLL 80T 0 80C WS¢  9S0IT1T60
L19°9 L6y [T6v ‘99] o IC o1 0 0r 1S9  €I980160
LLY'L GG8¢ [€°LS ‘0] o 081 €S 0 €S PSS9 66102060
80L9 €61 [S¥1°L9] o L L 0 L WSO 16££€680
LSSOI1 Gesl [€9L ‘GGl o 6¢¢ €6 0 €6 WSS9  L6918880
669°'L 6£SS [9°81 ‘Tl o 6Cl 123 0 ve PSS9 76869880
EILLT 6891 [1°0s ‘6°Cl] o CLI 68 0 68 1S9  1T8LTRB0
6¢1'CC 1214 [+'2C vl o L € 0 € PS¢  6200SL80
0€0T1T 6¢ [czro1tl 9 1% 0 4 WS9  SIYLYL80
LYSvC 118 [S19 Sl o 90¢ €L 0 YL ¥SQ  S90LIL8O
LLL'S 86¢¢€ [L¥S €] o LET 96 0 9¢ WSS9  9SIS6980
oyl Ivic [TSE 0] o 1494 €5¢ 0 €6C WS¢ TILSSI980
LSTLT OIS 11 [S¥S 99] o e LOT 0 LOT WS¢ £€56€7980
rel el ceel [L°SETY] o gce ol 0 ¢6l WSO 09780980
018 L86 [6°1€ ‘17 o 89 123 0 ve  1WSQ  GI96LS80
£vSCe 206¢ (897 ‘1'8] o SOy  8II 0 8IT 0S¢  6CCS9$80
¥6'0C Y8 [L16°6'91] o LT 94 0 §C WSO 96609580
° 9¢0vE 681¢C (7€ ‘€l o cee L6 0 L6 WSS9  98CSTER0
o SLEY (44! (009 ‘1°1¢] o 124 84 0 Iy 1S9 98991680
091°¢l LITT (€107l o LTT 9 0 Y9 PSS9  6£966180
89761 L98¢ (916 ‘I'v] o 886  ¥8C 0 G8C WS¢  PSE6SY80
6¥C'8¢ ¢86 (€29 ‘08l o 09 LE 0 LE WSO BELOYYRO
OVL'LT 068 (619 ‘1°TC] o L9 €S 0 €S WSO 96L6TY80
YOL'LE co¢ (€99 ‘€°L] o 09 6v 0 6y 1S9 TSLSIV80
1LT6 9LES (€61 ‘69] o €9 4! 0 PI  19SQ  0PTse80
(;-P) (wdd) (;-P) (;-P)

Z
Z

Sey  Mbary  Wlopmyduwry  PSY(eSuwy bory)  °4(auey borny) MOy RSN sse[) aronl

"ponunuod *¢ AqeY,

A125, page 59 of 70



A&A 534, A125 (2011)

86¢°¢C LY0¥ Ly ‘07l 90S 8T 0 8CCT WS¢  €0L¥9901
6S1°8 866¢C [1'L€ ‘v¥] 453 9 0 29 PS9  TO88SI0I
199°6 908 [T6€ ‘Tl 8¢ 601 0 601 0S¢  CTISI9I
LO¥'81 €L8 [L'8€ ‘0¥l Lyl 06 0 06 PSO  6TFP0901
¥26°0C L1TC [¢8y ‘v7l eve L8 0 L8 1S9 LS806S0T
088°¢l 966¢ [8°G1 ‘1Ll 144 Sl 0 Sl PS9  TLE6VSOI
180°81 LS6 €8y ‘67l 6 8 0 8 1S9 T6C6VSOI
€68°I¢ 149 [9°0s ‘6'1¢] S 14 0 14 VSO  919¢€C01
S8IT°LT 988 [0°08 ‘5’011 98 6S 0 6S 1S9 808¥8T01
9LE8E 8841 [8+9 ‘5011 LST 6L 0 6L PS9  060IST01
165°6 9LLOT [9°¢e ‘Tv] 8% 6 0 6 10VS9  PIL8YTOI
780°C¢C €ere [9'2S ‘LSl orl 1S4 0 S74 PSS9  6C0SSE0l
CIg'6l L90¢C [6'6v ‘v7] Sv9 L9C 0 L9T 1S9 11268201
€CC'8 65881 [9°6T ‘+9] 8¢€¢C 18 0 18 PS9  $8EELTOI
90C'S¢C 6569 [8'8L ‘Tl 08 9T 0 9YC WSO  £¥6E£ST0]
o 6S0°L1 9CI1 [9°0z ‘TL] 0¢ 6 0 6 PS9  L86EITOI
8S0°LT 68T (161 ‘1T¥] 61¢ I8 0 8 1S9 0087101
09¢°6 206 C¢ [6'6€ ‘9¥] €Ce €9 0 €9 VSO  L6C9S001
€6€°CI 90 (067 ‘S¥] 181 [ %3 0 (%3 1S9 L68T0001
I¥1°0C 9098 [6'S9 ‘v¥] L8E 88 0 88 PS9  95000001
91¢€0¢C OITI [L1€ ‘9°6] 148! IL 0 1L 1S9 181+L860
L6S LI 60T €€ [0'LL ‘6'¥] 0LS 4! 0 LTI WSO  LO6ST860
SIL'LT 2901 [ezzrerl 184 8¢C 0 8¢ 1S9 0209£860
SLI'61 9991 [T9L ‘6] c8 9¢ 0 LT PSS9 69781860
186°81 6LTY [8'6L ‘8 ¥] 08t OLT 0 OLT  WS9  1SETI860
99791 ELIT [9'89 ‘v'¥] €6 LS 0 LS WSO PLYILL60O
LOT'6 e [6¥1 ‘T6] 184 el 0 Sl 1S9 TISELL60
6S8°¢l L89¢ [8'9T ‘v'¥] 08 8¢ 0 8¢ VSO  €ILTIL60
69G6°CI 76 LT [1¥T ‘86l SL 8¢C 0 8¢ 1S9 TTEO0L60
o 290°¢l LEvy [Tse ‘07l 0€T <L 0 L PSO  SPI00L60
TT0°LT 61CS [T6t ‘8°¢1] (44! 9 0 9 1S9 05666960
£89'8 16y [9°€9 ‘1°¥] LY01 e 0 e WSO  T8TE6960
0crec 61 [8:8t ‘Tl €C 0¢ 0 0cC 1S9 €6CELI60
LLT'ST 9¢ee [1'%9 ‘L¥] S0¢ S 0 SOl VSS9  ¥ISSS960
° 8CI'S 689¢S [T0S ‘07l 8¢ LET 0 LET WSS9  TTYSS960
6S1°8¢C 789¢ (979 ‘L¥] 861 6CC 0 6CC WSS9  £6£55960
016’8 2108 (92T ‘L¥] ocy 101 0 €0l 1S9  LLISS960
695°0¢C £€9¢ [€LL Syl 80¢ 89¢ 0 89C WS¢  ¥IISS960
8L 69¢C (15T Tyl 81 9 0 9 1S9 SS0SS960
8L9V1 96LL [1'6T ‘1°¢] 001 8¢C 0 8¢ PS9 16871960
881°01 988¢C [0S ‘17l £6¢ 8 0 78 1S9 $6L08S60
08¥'1¢ €651 817 ‘v¥] cee OLT 0 OLT WSS9  18TISS60
61S°CI OLI¢E [€6r ‘17l 081 9 0 9 PSS9  6¥PEES60
(,-p) (wdd) (,-p) (;-P)

Sey  PMbory  Wlopmypduwry  PSY(eSuwy bor])  °4(a8uey boxny) MOy RSy Yy N sse[D ar ot

"ponunuod *¢ AqeY,

A125, page 60 of 70



The Kepler characterization of the variability among A- and F-type stars. I.

K. Uytterhoeven et al

IS 1Y 1259 [6'9L ‘0°S] (9% ‘T°0] 961 LST cl ILT  PHGAY  $09611€0
° 991°1 Clc (00T ‘T°¢] (9% ‘T0l 9¢ ¥ Sl [ Puaky  TI6L60£0
o ¥€0'C €eL [S91 ‘LGl [S€ ‘el 8¢CI v or ST Pughy  7E€8GL6TO
000°¢T 886 (1€ ‘0°¢l [0S ‘T°0l 01 € 8¢ €S PUQAY  (08TESYTO

8SI°SIT L9TT [1'1s ‘¢l [0°S ‘T°0] yL9 YTl 8¢ 881  PUAAU  6L¥LOLTO

00S¥C 90¢ [9%€ v°¢] 6% ‘C0l €cl [4¢ LT s puaky  LEEV69T0
8IL'IT 494! [1'6¥ ‘S°Sl [0S ‘T0l 8LC €S €l 80  PHAAY  €£€891C0
sIe)s puqAH

[4°X4% LOT [6°Ly ‘v'6C] o Il € 0 € WS¢ ¥6er8LTI

9ceel OrTI [T'6€ ‘8°6] [4 € 0 €e WS¢ 0LOLYICI

8I8'L 8C6¢ [0¥C ‘€] o LLT 4% 0 8 WS¢ 8Y9ESETl

20€°0T 9cee €6V ‘1] o ccL 86T 0 86C OS¢ 081890CI

Slcee £6¢ (L€ 8'81] o 123 61 0 61 WS¢ 0650C0CT

LLS €T 86L1 [S°L9 ‘6'7] o IvC €L 0 €L WS¢ 9L9vL8IT

LL8YT Gec (LS 811 0L [43 0 [43 WS¢ OvIIC8Il

SreE9l 8S9 LS (669 ‘€] o 96¢ 78 0 L8 WS¢ VLOYSLIT

8L9°8C 101 [0CL T6] o 0¢ 0¢ 0 0¢ WS¢ 0LEOOLIT

0L6°CT Sevl 76y ‘1] o Y9 Cle 0 cle WSS9  6TrILOII

Se0vl ELYE [S'6v ‘€] oy Lyl 0 YT PSS9  €6619911

SOIve 0991 (I'I¥ ‘0] o 86C c8 0 c8 WS¢ TIoLevIl

98T 788 [1'6 ‘€Sl 191 L6 0 L6 WS¢ 1S6T0vIT

881°ST LLS9 [T9v ‘8] o cly 06 0 06 WS¢ To6ES6ENT
0s1°01 €eell [9°€T TVl el 9C 0 9C WS¢ CILOYELT
¥99°CC c9cc [8°8Y ‘17 o oy €IC 0 €Ic  PS9  6£SE8III
1€L81 65S¢ (€66 ‘Lel] 9¢1 Ly 0 8 WS¢ 06ILCITT

LTE8E 8981 [¢c9 ‘Toll o c6 39 0 ce WS¢ PYILSTITI

1LEYT 66 [S°LE “T'P] 68 129 0 125 WS¢ SOr060T1T

1€8°¢C 09¢1 [S°SS Sl LL 0L 0 0L WS¢ 88IICO0IT
9It'ce s [8°LS ‘GGl 96 9C 0 9T WS¢ 10CEI0NT

LS6CI €8¢ [8°8Y ‘I'7] o €19 S91 0 691  PBSQ 60088601

69665 ¥10C [9°€9 ‘I'v] o 0clI L9 0 L9 WS¢ 668LL60T

€es’le 91 (679 ‘0] o (43! 68 0 68 WS¢ Ly0T601

6S6'8¢ 80LT [L'0S ‘0] o 9¢l 01 0 0l PSS9  €8LECROI

CIL9¢ 881¢C [06L ‘T'7] o 1L L9T 0 L9C WSO 99¥SI80I

9096 19¢¢ [8°6v 17 o 879 €81 0 €81 1S9 0L6£I80I

091°¢T €09¢ [1I'ey ‘0l o 10e  <cl 0 ccl WSS9 1SP8BLOI

16L°91 981y [0°8€ “I'7] o 996  LLT 0 LLC  WS9  €06LLLOT
6vSIT (494 (LY Sl o Ll I 0 Il WS¢ 896SLLOT

LITTI 8LLE [L'6€ TT] o €69  PEl 0 vec  WSQ  TL8LILOIT

8YESI 901¢ (18 “1°¢] €8¢ 08 0 08 PS¢ 86ECILOI

LY OF 879 [8°8S ‘LTIl o L8 9 0 9 WS¢ TELI8I01

L8E01 0cvL [+°01 ‘'Sl o 8¢ 6 0 6 WS¢ €L9Y8901

LEYTI 8CIL [6'8Y ‘0] - 09L _ 90¢ 0 90¢ VSS9  L8SYRI0I

(;-P) (wdd) (;-P) (;-P)

Sepy  Wiborgy  Ptopmidwy  PS(eSuey bary)  °4eSuey barg) MOy RSy Ay N sseD aront

"ponunuod ¢ e,

A125, page 61 of 70



A&A 534, A125 (2011)

9989 66€S1 [1°6G ‘1°6] [8'+ T 0l 4! 8¢ €L 6S¢  PUQAY 06889790
evo’L €81¢C ¢z ‘1°¢] [6+ +0] SI¢C 1C 81  PUAAY  1€L66190
6CL'1T 978¢ [¢'s¢ ‘076l [0 ‘T0l 659 1Tl 09 ¥81  PHUAAY  $99/8190
91€91 986 [T6r 6] [67 ‘€0l SII 61 LE 6S  PHAAY  616TH190
° 16681 8¢¢ [6'1¢ ‘1°6] [8'% ‘¢ 0l 1T 14! S 61 pugAy  ZLEIFI90
801" ¥7¢ PLET [L6L1°6] l6+ T 0] 96¢C €01 LT €¢I PHQAY  L1829090
L9T91 0j48! [1'8L ‘0°¢] [0 ‘T0l il LS 9C L8 puaAy  0£LTE090
6E°e eveL [T6v ‘0°¢] [¢¥°L0] 1433 09 6¢C €6  PHUQAY  ££859650
910°¢ 1LST [0'1S ‘0°¢] [0 ‘T 0l €9 18 08 0L1  PYUAAY  €/20¥650
LTTCl 0€6CC [0'SS ‘0°¢] [L € To] 0S8 991 1874 01T  PHUAAY  $1/.$850
€eeo cS9 [9°0T ‘86l [¢¢Tol 6 C L1 I PHQAY  €11018S0
1ST61 816l [L6L1°6] [0’ ‘T0l €99 (949 0L STy PHAAY  OPPHTLSO
° CTETI 200¢ [+'0S ‘0°¢] [6+ T 0] LOS 66 <L 6L1 PHQAY  9YETTLSO
II1'1C 8CL [9'16 ‘0°¢] [8'% ‘¢ 0] 6C 89 9 611  PUQAY  [T1LI¥9S0
° L99°1 7981 [T61 ‘1°6] [+¢ Tol YLE < 9C ¢8 pPLuaAy  $989/50
VLS L 8LSE [S¥S “1°¢] [8'% ‘¢ 0] 16€ 79 9 TI1 PUQAY  [LIELYSO
L8T0 8¢¢ [1°2S ‘¢¢l [67 ‘€0l LIT ¢ [ %3 €9 pugky  8909t1S0
I10°¢l LE9T [L6¥ ‘TS] [L¥T0] 86¢C 8 (43 021 PHQAY  90TLEVSO
978’6 <0¢C [¢'16 ‘176l [0S ‘T0l 09 < 1 I PHQAY  67£9GES0
€801 LEY [6'6T ‘¢S] [9'% ‘¢ 0] 48! 8! C G¢  PHUAAY  €€G61TSO
06°0 19¢CC [L6v ‘1°6] [0S ‘T0l 919 cCl <L €07 PHQAY  8TTE0SO
681°C 8IL [6'8¢€ ‘0°¢] [8'+ T 0] 01I¢ 91 ¢  PHAAY 00668670
88°¢C 06¢€ [€'6T ‘9°¢] [8'% 0] 6 8 0¢ 8C  PUAAYy  GTI0T6VO
1L8°C e [+'2€ ‘0°¢] [0S 0] L 0l 149 Sy PHUAAYy 81861670
06'CC 7Tl [z2s ‘29l [LvT0] LY L € el puaAy  £/989/t0
088'8 1LT1 (€91 ‘1°¢] [0’ ‘T0l 161 0¢ 6¢ L PUQAY  GTTIL9YO
0%9°9¢ €S9 [S¥9 ‘T¢Tl] [z col 981 9I1 61 LET  PHAAY  SHEYSSHO
6SC'C clec [1'%S ‘¢¢] [0 ‘Tol €09 €8 €6 6L1  PUQAY  7960SST0
€08°C1 LLTI €15 ‘0°¢] [0°G ‘e 0l LIS 6cCl w 8L1  PHAAY  (O¥888TT0
0IL0 £CeT [T19‘1°¢] [0 ‘T0l 0S 98 < w1 PUQAY [0SR0
658°6 696 [6'01 ‘56l [0°G ‘50l 4 € S 6 pPLaAy  9€89/ 10
7880 8Ly %S ‘Td] [o'v ‘T0l 8¢ 1C 5 LL  PHAAY  [8SISTHO
¥8C'¢ 06L [T16 ‘TSl [67 ‘S0l 4Vi 19 0¢ 16 PHGAY 66108170
71E8 979 [S'6S “1°¢] [0 ‘T0l 8¢l Cly L S6  PHAAY  TE€90LIYO
06€°C €6¢ [¢¥S ‘176l [8'% ‘90l €Cl1 14% el 6S  PUAAY  €GEPHOT0
8T8'81 76€1 [T'8T ‘9°¢] [0’ ‘Tol [4%3 o1 144 961  PUQAY  6TLOL6EO
L8Y'9C (4% [¢9T ‘97l [¢1°T0] < 1 € L puaAy  1GT1S8€0
661°L L8Y (629 ‘0°¢] 06 ‘€0l 86¢ 6¢Cl LY 9LT  PUQAY  H6PESHEO
9Ly 01 9881 [T¢9 ‘176l [0S ‘T0l LS6 YT 901 LYE  PHAAY  OP6LEVEO
8SCY 7651 [8'2S ‘0°¢] l6v ‘T 0] 6¢C¢S 79 6 791 PUQAY  TOOLEELO
L60' Y1 €eLT [8'S¥ ‘OS] [67¢ 80l e (43 01 w pPuaAy  OTHSHTEO
0¢TSe L98 [9°¢9 ‘0°¢] [0'¢ ‘€0l 6C¢ 1S1 (014 161 PHAKY  9GSOYTE0
SEV' LI 19L1 [0'S9 ‘0°¢] [0S ‘T0l £6L 26¢C 29 79¢  PUQAY  90PIE£TE0
(,-p) (wdd) (,-p) (;-P)
Sey  BMbory  Wopmdwy  PS¢(eSuey bor])  °d4(o8uey borny) By PS¢y N ssep) ar ot

"ponunuod *¢ AqeY,

A125, page 62 of 70



The Kepler characterization of the variability among A- and F-type stars. I.

K. Uytterhoeven et al.

86671 1872743 [¢Ly ‘16l [8'% ‘¢ 0l (0187 SL 4 8TI  PHQAY  88LL6180
910°LC 1891 [0S ‘1°¢] l6+ ‘T 0l 0S¢ (4! LT €81  PHAAY  THE6HISO
6799 S8I [09L “s'6l [zecol 08 ¢ 11 8¢  PUAAY  9p[HS080
7¢€0°C 966 [¥'LT L S] [L¥T0] 65¢ 8¢ 8¢ 6L PHAAY  9¥567080
0€0'T1 el [T'8S ‘1°6] [6+ ‘T 0l 0¢c 8 LT 811  PHAAY  966LL6LO
CIL’L 1801 [€'6€ ‘9°¢] [s+ Tol €0¢ (9% €C €L  PHUQAY  £986S6L0
° 8€T' ST 08 [6'99 ‘0°¢] [6+ ‘T 0l 0LE SLI 9 LYT PHAAY  88T8YSLO
o 0SL'81 1601 [8'8+ ‘G°¢] [9¢ T0l 81 1< (44 9L  PHAY  ZOEIESLO
7001 6£6 [¥'6¢ ‘06l [L¥¢0] SLT 6l L1 6¢ pugAy  1€1LT8LO
¢C0'C 0L [¥'1T ‘¢¢] (1% ‘80l SC 14 9 Cl PUQAy  1661LLLO
+00°1 9¢1T [€16 ‘g8l [LvT0l Sol 01 €S oL pLgAy  Z8TOLLLO
IvI'lc 86 [0'LT ‘0°¢] [1¢ ol 9 S ! 9 PRy £689SLL0
6T'C [4S [1'6% ‘0°¢] [67 0] il LT 0¢ €S pLgAy  8€T8YLLO
P8I°¢l 65¢ [12€ ‘0°¢] l6+ T 0] 9¢ 14 0l 0T PHAY  8SHTELLO
8€0'C 8.8 [€¢S ‘176l [6% ‘€0l GLS 0¢t €9 961  PUQAY  GOLTOLLO
£79°0¢ 86 [1'1€ ‘0°¢] l6+ T 0] 0¢ L1 14 €C  PUAAY  16L899L0
CILYI 81¢C [9°6T ‘+°¢] [6+ T 0l el 01 149 9 pugAy  £€7€6SL0
evell 1291 [S'61 ‘9°¢] [67 ‘€0l 68 S 9 1 PUQAY  $69EESLO
sy €8¢l [6'1¢ ‘TSl [L¥ 50l Sl 0¢ 8¢ 9 PHAAY  6SST0SLO
YLET YOLI1 [S'9¢ ‘19] [0's ‘T0l 8¢ <9 (43 SOI  PHQAY  9L/TSELO
0€e’l 0¢t [1°L1 ‘g6l [L¥‘c0] 8¢ 14 LT (44 pLaAy  9840S€L0
€601 691¢ [S'0S ‘T¢] l6v ‘T 0] S8 144 9 62¢  PUQAY  /8€00ELO
SI¢L 9¢L [¥'6L ‘16l [67 ‘€0l L8S Tl LE €91  PHQAY  6SLTITLO
€66°L1 9C6¢C [+'€9 ‘0°¢] l6v T 0] LES 1414 149 69T PUQAY  L€THOTLO
¥S1°0¢ ceL [8'8¥ ‘1°6] 6+ 1Tl 161 LY L < puaAy  9yLTTILO
col'y evre [T°S1‘0°¢] [0’ ‘T0l 8% 61 8L 901 PUQAY  QES6TTLO
L6G° 8T 806 [L¥S ‘1°6] [8'% ‘¢ 0l 16T 9I1 [ %3 ST PHQAY  86S601L0
12L0 8¢€8¢C [8'06S ‘5°¢] [o'v ‘T 0l S6¢C (014 149 SL  PHUAKY  TH91S690
LSTST SLyl [¥'6v ‘06l [67 ‘€0l 8Ly 8CI 14 €81  PHAAY (069690
68L° ¢l L691 [L'8¥ ‘€¢] [0 ‘T0l 68L 1€ 5 SOF  PHQAY  1€€97/90
9C8'LI SL61 [1°6S ‘1°6] [6+ ‘T 0l LT9 ST 9¢ 71T PHQAY  6£S19L90
99L¢ (0149 [0'¥L “1°6] [0’ ‘T0l 9¢C 1L w Y11 PUQAY 1859590
968 1001 [ocL ‘16l [8% ‘¢l LET 4 6 €9 PHUAAY  98¢95/90
ILLCl LT01 [L'LS ‘0°¢] [6'7 ‘€0l 8¢ 8L 6¢ 021 PHAKY 61976990
68L°CI T1¥l oL ‘1°¢] [0S 0l 0€s 129! LS 61  PHQAY  ZTHL0L990
9¢¢'8 200¢ [L'LS ‘0°¢] [8'+ T 0] 76¢ 66 (014 ¥l PHQAY 8911990
Ty LT 61 [9°09 ‘S'6l [9¢ ‘zol 6L 6¢ 14 ¥y PHQAY  1SS/8590
S6°¢ |§3174% [L€S “T1°¢] [0°G ‘90l (2% 89 w ZI1 PUQAY  SL160S90
L8Vl 60S1 [62S ‘176l [8'% 0] 60¢S 96T 0¢ 887  PHQAY  1S69tH90
STr'e 9% 1 €SS ‘0°¢] [0’ ‘T0l LES 78 €9 ¥SI  PUQAY  TTIEHH90
1LS01 106C [6¥L ‘0°¢] [0S ‘T0l 68 6LC 89 96¢  PUQAY  $S0TEHI0
718°¢C 7€C [€¢S “ed] l6'v ‘T0] €Cl 91 (94 9  PHQAY  90€18£90
289°¢l (434 [+'0r ‘1°¢] [67 ‘S0l €01 [0)4 LT 79 PU9AY  89¥68790
(,-p) (wdd) (,-p) (;-P)
Sey  BMbory  Wopmdwy  PS¢(eSuey bor])  °d4(o8uey borny) By PS¢y N ssep) ar ot

"ponunuod *¢ AqeY,

A125, page 63 of 70



A&A 534, A125 (2011)

8¢Sl SLL [8°LS ‘OS] [0°S ‘T°0] yie  vIl (44 791  PUAAy  8%SHTO0T
80¥°¢ Sv6 [S°SS ‘06l [0S ‘z°0l c6¢ €8 9 0ST  PHQAY  89G0L660
88C°LI 1L8¢ [S'6€ vL] [6°¢ “€°0] (493 LE 6¢ €L Puqhy  8LOEI860
8I9°1 e (00T ‘S¢Sl el 14 € S 6  PUAKY  6LY06L60
191°¥ 9I¢ [6v1 ‘Lv1] (9% ‘T°0] €L C or 81  PHAKY  $SHSLL60
88L'I 681 [6°ST “1°¢] [0 °L0] 8¢ L €l ¢ Puaky  G8EGLI60
8LI'LT 196 [9%¢ “1°6] [0°G ‘€0l CL 01 8 ¥C  PUAAY  G96¥9L60
SIc9 £€e8 (891 ¥°¢] (8% ‘C0l c0¢ 6¢ 61 €9 PUQAY  [$691L60
920 S6 [L¥€ “1°6] [0°S ‘T°0] 148! I ge 0S  PUALY  6L900L60
'l 68¢l [S1¥ ¥°¢] [0S ‘z0l 0ce €€ 6v 88  PUAKU 69849960
8I8C 908 (61T S¢Sl (8% ‘T0] LET C 81 6C  PHAKY  87€95960
€CLLT (39 [L€S ‘0¢S] [+'¥ “C°0l €Ll 0T YT 8€I  PUAAY  [0SSS960
c66'Cl 68¢ [6°1€ ¥°S] (9% ‘T°0] (97 I L T PUAAY  8EHSS960
8LY'61 65CC [9°Ly S°¢] (8% ‘C0l Sve 78 0T LOT  PUAAY 9015960
1L0°T Le6L [L16‘T°6] (6% ‘0] cle LS 96 ¢l PUAky  06£0S960
IS1°81 9Tl [€vC ‘T¢] (L€ ‘60l cl ¥ € 0l  Puaky  Z9L+0960
9C1°08 £90¢ [9°89 ‘9G] [0°S ‘v°0] 994 08 YT 601  PUAAY 98805560
800% €ee [9°LE ¥9] (v STl LE 8 L LT PUAKY  687EES60
L8Y°0T 0cst [S°G€ p°6] [0°S ‘v°0] €LT 8¢ €e ¥9  PUAAY  $H9TESE0
LLOLT 901 (0716 ‘€°¢] 6% ‘C0l 68¢ €S (44 96  PuALY  96T60S60
669'8 L66 (L1 9G] [0S ‘T°0] (97 4 9 11 puaky  000€LF60
oreel L6y (8716 “1°¢] 6% ‘C0l LLT 101 ce LEL  PUAAY  LGOETH60
6v6'1 844 [+#°G1 ‘€6l (STl L6 C 14 8C  PHAKY  G6ET6E60
0209 (448! [¥el T6l (8% ‘C0l LTl L1 IC 8%  PUAKU  TTIISE60
1T 1L9 [€'0S ‘TSl [0°S ‘T°0] 6SC 104 9 ¥6  PUAAY  THETTTE0
ILy 11 1€08 [S6C 0°S] [0S ‘T°0l Lye 0¢ 0S v0I  PUAkY  £00ELO6O
9119 8¢19 [6°GS ‘€G] (6% ‘C0] Sty 101 LT €€l PUAAY  T10TLOGO
996' v 4% 08y “‘1°61] [S'1°T0l 91 L ¥ €1 PUQAY  €9€TS060
cLo’El €67 [8°6T ‘€6l (L€ 0] 19 L 4! ST PUQAYy  GTSGL680
gceol 916¢ [S0S “1°¢] [0S ‘z0l Iv9  LET Ly 98T  PUAkY  996TL680
6€8°LI €8L01 (LTS ¥6] (6% ‘€0l 998  ¥91 9 €T PUAAY  OF901680
878’8 6Crl [Se€ ‘16l (¥ ‘T0l 91 [4% LT I Pugky  GEEST680
12971 ove [9°6¥ ‘0°S] [0S ‘T°0l e8I IL 6¢ 91T PUAAY  #HT8ELS0
C8CYC 2001 [€7¢S “S¢] 6% ‘€0l ol Ly (44 0L Puaky  €6606580
9LEEl 988 [1'6v ‘0°S] [0°G ‘€0l 6CC IL [4 9¢1  PUAAY  80091$80
6L9°T1 €I [T6v 1°¢] 6% ‘C0l ol 9¢ Iy 6L  PUAKU  GTELOSSO
L90°81 G801 [9°9¢ ‘0°S] [0S ‘T0l 0€9 98I 0L 86T  PUAAU  £6609180
06T ¥10¢ [LTT 06l [0S ‘z0l 994 9¢ 9T 65 PUAKU  €GSHSHR0
9LG'S [874! [1'¥1 ‘1°6] (6% ‘€0l L61 104 C 9%  PUAAY  9THLEESD
° 108°¢l 8781 6Ly ‘TSl (8% ‘€0l Sov 68 6v OF1  PHQAY  869¥9T80
8659 00v [1'81 ‘T°¢l [0S ‘T0] SIc 91 €e ¥S  PUAAY  $L9¥9T80
8960 61¢ [0¥S “1°¢] (8% ‘€0l SLI 4! 123 0S  Puaky  €86H9T80
96¢°6 08¢S [€T6 ‘16l (8 ‘T0l 1484 LS [43 L6 PUAKY  $0¥H9T80
(;-P) (wdd) (;-P) (;-P)

Sey  BMbory  Wopmdwy  PS¢(eSuey bor])  °d4(o8uey borny) By PS¢y N ssep) ar ot

"ponunuod *¢ AqeY,

A125, page 64 of 70



The Kepler characterization of the variability among A- and F-type stars. I.

K. Uytterhoeven et al.

8780 0SI [1¥ 0l 1C 0 9 9 oA 61589520
S10'C 1439 [c¢col <9 0 Y4 SC oA €1786570
6L9°'1 00S¢C [ ‘g0l 61¢C 0 LY LY oA $9100£20
86L'1 (4! [z¢ ol w 0 LT LT o4 81799120
SeEL'T 86L [zecol 1€ 0 el el Io@4A 99602020
P6E°0 1901 [8°S “€°0] 681 0 LS LS IodA  TSIILSIO
1Sh°€ Fed3 [s°€ ‘9°0] 9 0 8 g 1oqd  6pITErIO
s1eys 10 A
118 L00CT [9'2S “Td] [0 ‘T0l 609 78 S €Pl  PUQAY  L1891CC1
L 9IT'I 09¢I [6'1¢ ‘06l [0S ‘¢ 0l SIcC 0¢ < 08 pugAy  ¢/07TIT1
8IT¢ 6CCl [0'ST ‘1°¢] [9'% ‘¢ 0] L S 91 €C  PHUQAY  689L11CI1
091°C cCl [9'v¢ ‘0°¢] [¢¥ 0l 8¢ S 11 1T pugAy  $961C811
0S0°C 86¢C [Lsg 06l [0S ‘v 0l €L 0cC 1€ IS PHQAY  9997T8T1
7791 969 [¥'2r ‘1761 [6'+ ‘€0l SeC CII 6V L9T PHQAY  6ESSILIT
9SL0 LOE [0'TT ‘09] [1¥ ‘¢ 0l 8¢C 1 6 el pugAy  OSTPILIT
€10°LT SIS [0'LT ‘0°¢] 06 ‘€0l 99 14 1 0z  PH9AY  $0900LIT
LIS'T 9IL [91 ‘0°¢] [6+ ‘T 0l 96¢ 1 €L 701 PHQAY  €6T1LO9TIT
6LS°01 6¢el [L'6¥ ‘9] [6% ‘50l 0153 (014 9¢ ¥8  PUAAY  6PHTO9TT
6LT'81 9L6 [6'8¥ ‘0°S] [6+ T 0l 91 C LT ia% pLugAy  9997/611
L9E'TT (0143 [T8¥ ‘1°¢] l6'v ‘T 0] Sl 8V w 76 PUQAY  L6€80STIT
8SC'I¢E <91 [+'0S ‘T Ll [zv Tol 8¢ 1441 81 L9T  PHAAY  €16SPPIT
SeEY'ET 1611 [L'6S ‘0°¢] [8'% ‘¢ 0] LT 14! C vl  PUQAY  GECH0ETT
L8Y'81 158014 [1'1¥ ‘€6l [9% ‘T0l 91¢ (%3 (44 9 PLgAy  98988TT1
190°1¢C 96179 [L'6S ‘0°¢] [0 ‘T0] 91y 98 (014 €€l PUQAY  £9/G8TI1T
6€6°1 0CL [+'09 ‘1°6] [0S ‘e 0l L6E 1CI 18 €17  PHAAY  $E6LOITT
SLT'T 0L [L'¥S ‘0°¢] l6v T 0] €0¢ 8V 29 TIT  PHAkY  9p0E6TTT
csLe ee [0°09 ‘051 [0 ‘zol L Y4 11 9¢  PHQAY  T9€OSTTIT
ere'cl 98 [S61 ‘1L [8'% ‘¢ 0] 8 € S 8 PRy /$TSL601
09¢°1 968¢ [0LT ‘TGl [0 ‘col €19 9 €9 LL  PHAAY  OSTE8LOT
L6l co¢ [6'¢y ‘v°¢] [0 ‘T0l 6Vl 1C ¢ Ly PHAAY  €69G8901
vI6°C1 8I1¢ [+0S ‘06l [L¥°¢o] 00¢ (014 €C 89  pHAAY  79LS/901
SLS'T €8¢ [6'61 ‘19] [yl 1T € S 6 PUAAy  SL6%9901
€TLST LTSy [T16 ‘176l [9'% 50l LIE (4% (44 69 pPuaAy  119L$901
10T°LT 9¢6¢ [1°96 “1°¢] [o'v T 0l 8LE LY 8¢C 8L  PHAAY  ¢6¥LP901
CCC'TT 1Ly [y ‘176l [¢v T0l 01¢ €8 (44 OIT  PHUAKYy  L06LESOI
0LO°SI 9¢C1¢C [0'LS TSl l6v ‘T 0] 1459 144 9 80€  PHAAY  HI6ILYOL
£€69°¢C €18 [€'6T ‘96l 67 ‘0] LEL S 0cC 6T PHUAAY  6TTI9€01
6LE°E CLS [S€S v¢] [o'v T0l 9¢y 19 LE 101 PHUQAY  §Z/$9201
1S4 198 [s0T ‘1°¢] [6% ‘€0l Clce LT 184 YL pPLugAy  SHE]0TOT
96£°Cl 991 €S ‘0°¢] l6v ‘T 0] 94! T ST €S PHUAAY  69GH9101
128°¢e 101¢C [L€9 TGl 67 ‘v 0l 806 S0¢ S¢ 19¢  PHAAy  LLL0€T01
0¢6'11 L6001 [1'6% ‘0°¢] [0’ ‘T0l St LS (94 SIT  PHAAY  HTS9001
168°9C LY61 [8'69 ‘+'¢l l6v ‘T0l LTV €8 8¢ 6Tl PHAAY  TLLSE0OT
(,-p) (wdd) (,-p) (;-p)
Sey  BMbory  Wopmydwy  PSY(eSuey bor])  °d4(o8uey bory) By RSy 0y N ssep) ar ot

"ponunuod ¢ e,

A125, page 65 of 70



A&A 534, A125 (2011)

¥66°1 439 67 ‘v0l LTl 0 9T 9z 10aA  G9SL9LLO
LS0T T6TC l6's T0] 8¢ 0 LS LS JodA  6ELTYLLO
869°C 6 (€6 ‘50l L1 0 91 91 1oL  [61¥69L0
vIL'T €OLI [+'¥ ‘Tl 81 0 Sy Sy Iod4A  9979¢vL0
69T’ 1LT€C s ‘Tl vLL 0 YT LT JodA  G8EH0ELO
1921 YL [7'v +0] (4% 0 € €¢ Jod4A  96£0TTLO
1€2°C 162 67 ‘€0l €€ 0 1T 1T IodA  LO9STTLO
SseT seel (09 ‘T0] €01 0 8¢ 8¢ Iod4A  8¥9901L0
0rs'1 08LI l6'S ‘T0l L9T 0 08 08 IodA  €0IL00LO
SELT 861 (L6 €0l aa! 0 LS LS JodA  $TPETE90
€sel SIes [8°s ‘0l €I 0 w1 Trl JodA 69861590
00S'T 8L (09 ‘T0] 9CI 0 0S  0S Iog4 8500590
Sep'l ovL [sv Tol LET 0 9 9y IodA  €£€0TIY90
£6£°0 €201 [8°¢ ‘c0l YL 0 L1 LT JodA  GPLIOEY0
0r8'1 Tyl oy Tl 99 0 LT LT 1oL  $9THS6S0
109°1 L8L (8¢ T0l 661 0 9¢ 9¢  Iog4  09£08850
€r8°0 €8 [s¢ ‘¢0l LT 0 81 81 JodA  [I¥TLLSO
I€1'C 69T ey ‘T0l 79 0 ST S¢ JodA  8H0FTLSO
968Y 1289 [8°s ‘z0l 01¢C 0 69 69 IodA  Z9£0£9S0
8TI'T 6LET l6'S ‘Tl 91T 0 9 79 IoaA  LPLILESO
vovr'1 8€T1 6% ‘0] 9LT 0 99 99 IogA  1LSH6TSO
068°1 €0 ey ‘€0l 88 0 ST St 104 96L081S0
866°0 601 1z zol (43 0 I 1 1004  L9LH91S0
9¢8°C €37 [1's ol 48! 0 9T 9z 1oL  L6LETTSO
L89'T 11501 (8¢ ‘T0l rhS 0 96T 96T 104  $SLS0TSO
. 11 9661 v ‘0l 201 0 81 81 Jod4A  SSHHT0SO
166°0 681 l6's ‘T0l 91¥ 0 9¢I 921 104  9IE8SLYO
96t 068 [9°¢ ‘€0l 43 0 LE LE 1oL  $89LL9Y0
. 18€°1 Ties l6's ‘T0] 00¢ 0 €L €L IodA  €9¢v9TH0
8011 sogg (LS Tol 0sT 0 LL LL 104 LLYP690Y0
S6S°T 90LE [e's ‘Tol 6¥¢ 0 L8 L8 IodA  LS£996£0
86¢°0 6¥C (L1 €0l 6¢ 0 3 § Jog4A  7E0898€0
1L8°0 65T [z¢ ‘90l €9 0 ¢l €1 IodA  L1L8SLE0
88L°C sel [0's ‘¢zl 43 0 4 v 10q4  ¥1€99€0
9€9°0 LL 9T 0l 4! 0 6 6 Iod4  809559¢0
S€0T (4157 [0'9 ‘T0l €LE 0 601 601 JIodA  €616£5€0
60 SE01 [e¢ ‘¢l LL 0 81 81 Jod4A  STI6HTE0
60LC 909L l6'S ‘T0l 0T 0 S pS  IodA  €6hPTreD
LTH'T ¥89% [8°¢‘c0l SIT 0 v ¥T  JodA  LPIIEEE0
110°1 10¢€ [s'1¢0l 9¢ 0 vl vl 10aA  189LTEEO
8T 96% (L€ p0] €6 0 €T €C  Iod4A  $9€7TTe0
6¥8°¢ 9TSY [0'9 ‘T0l LET 0 €8 €8 JodA  L£981T€0
90S°T 9691 (L€ To] IS 0 91 91 Iog4  008S1TE0
65€°0 98 ' v0l 9 0 3 g8 JogA  S6LSESTO
1650 L9Y (96 “‘c’0] 0L 0 143 ve  10q4L  T8S0TLTO
S 62¢ " [¢z 90l 8¢ 0 8 g8 JogA  1916/620
(,-p) (wdd) (,-p) (,-p)
Sery "Mbargy Wopmydwy - PS(eBuwy borg)  °d(eBuwy borgy) MOy WSy ¢y N sseD ar ol

‘ponunuod ¢ J[qeL,

A125, page 66 of 70



The Kepler characterization of the variability among A- and F-type stars. I.

K. Uytterhoeven et al.

6C6°0 128 [09‘T0l 9T 0 69 69 oA L81201TI
86S°'1 CI8¢C 66 “Tol 19C 0 89 89 104  8THSOTI
L1 €8¢ [Lgcol 60¢ 0 €01 €0l oA pE88I0TI
6860 1L61 [z ol 001 0 L1 L1 oA 8687811
(0144 8€9¢C [¥'¢Tol LOT 0 6C 6C o4 vLTTI911
L9E'T 1L81 [0€ ‘Tol 60¢C 0 19 19 JogA  €88/¥¥11
6890 968¢C [L'sy0l €S 0 Cl Cl ogqd  ZIve6111
99L°0 LSLY [¢¢Tol 1%y 0 8L 8L 104 $EITS01
69G°1 LIET [66‘Tol 681 0 374 8y Jo@A  L£898S01
965°C 9ev 11 [8°¢ Tol 8¢y 0 76 6 oA 6SHS8E01
196°1 06t [9°6¢ ‘80l (018} 0 €T € oA 09€18701
899°C 1434 [09 ‘C0l €8 0 81 81 od4  66¥96001
0CC'1 06 [zzTol 9 0 1C 1C o4 109€L001
Z80°1 6991 [09 ‘T0l €ee 0 STl STl Iod4A  $€669001
9611 €LOL [8°¢Tol CLE 0 6 6  Iod4A  00£60660
o 4 4 SCLI [09°L0] 191 0 0¢ 0 Jod4A  LO191L60
776’1 14517a% [T+ Tol 89¢C 0 9 Y9 104 00855960
o 8I¥'1 8C¢ET [09 ‘601 L6l 0 (43 7€ IogA  IS1§5960
266°0 [ [L¢Tol eIe 0 SL GL IogA  68L¥S960
¢SO0l L861 66 “Tol 181 0 (%3 € 104l 00176560
0¥C'e 989 [66‘Tol 0ST 0 89 89 104  L9006¥60
1291 SL9 [8°¢‘Tol 08¢ 0 LOT LOT  JodA  ZH006160
786°1 CLIY [¥¢Tol 11¢ 0 86 86 oA 6TTLY160
L99°0 el [+'1 ‘901 8 0 S S oA GL8LI160
YETT €Tel [8Ccol SII 0 6C 67 od4A  LS10T060
0L6°0 rLe [9¢ ‘ol 1%y 0 9¢1 9¢1  JodA  H0E1L880
L¥9°0 0665 [0+ ‘Tol CLL 0 1481 PIT  Jod4  Z0£69880
9¢T'C €L 6ol LOT 0 6¢ 6¢  Jo@A  LSH8E880
° LY0O'C eIl [9°¢“col 8CI 0 6¢ 6€  1od4A 6199980
149744 €8¢ 0l [8°¢Tol 9¢¢ 0 16 16 oA  ZSPIS980
SS90} LST [09‘T0l 8CI 0 514 9 10q4A  TIL68HS0
SLE'T 71€01 [8°¢Tol 9¢9 0 <91 691 Jo@4A  0€ISSE€80
° LEST L6 [¢¢ Tol 701 0 (43 7€ oA 9500££80
o el €SL 6T [8°¢“col (554 0 9Cl 971 Jlod4A  L19¥9T80
200°S (014SY [6¢‘Tol 681 0 (9% ¢y 10qA 88549780
o €871 201¢ [¢¢ Tol el 0 149 € IoaA  pLTE9TS0
10C°1 8€TC [6¢ ‘ol LST 0 € e Ioq4A  SLOY9TSO
00’1 0S€esS [6¢ ol Y43 0 0L 0L Jod4A  190¥9280
659°¢ 8L8 [66‘Tol [4%4 0 0¢ 0§ Jod4A  §ZTO0£T80
010°C (0194 [0+ ‘Tol 701 0 $3 G 10gA  $897TT80
L60'T LOV9 [es Tol VLT 0 9¢ 96 10q4A  19LL6180
76170 [4S [z ol 6¢ 0 81 81 oq4A  vL9%¥180
YLLO 1661 [09‘T0l 0ce 0 1§41 P14 LZ1€2180
8¢C°0 6Cl [1z ol 6¢ 0 81 81 oA 68S¥0180
SOL'C 4! [0€ ‘Tol 81 0 8! 8! oA €£9806L0
€8¢l T16€ [¥'¢Tol SL 0 0¢ 07 tod4A  9TS068L0
[01S740) 8¢ o l6v ‘Tol 14 0 0 8 JoqA  6€€86LLO
(;-P) (wdd) (;-P) (;-P)
ey Ybory Wopmudwy  PS(oSuey bory)  °04(a3uey bory) MOy RSy dly N sser) ar oot

‘ponunuod ¢ J[qeL,

A125, page 67 of 70



A&A 534, A125 (2011)

Areurq  1€609L60 WS o+dd  $198L990 WS o+Areulq  96/16210
soLreurg
" 6179€£60
901611 MI[-Ie[0S 67919801 000%LT60
9STOI6IT o  OMI-IB[OS  (498LLOT T80TLT60
MI-Ie[OS  [HELOLIT  ©  OI-IB[OS  [$GLLLOT MI-Ie[OS  TOPFITE0
o MBS GPPOOLIT MI-IE[OS  8T90ELOT " 6679260
e OIMEB[OS  OPSLSOIT T OMI-IB[OS  QILETLOT TLYYOT60
MI-IB[OS  OITHSILL MI-B[OS  9TL60LOT MI-BIOS  GRGEL0O60
MI-Ie[0S  8GEEGOTT T OI-IB[OS  TERE990T T " $9088+80
OI-B[OS  LPTISOIT " OMI-IR[OS  (098L¥901 07ST8180
MI[-Ie[0s  £801G9T T MI-Ie[OS  6TIPESOT @ $T009+80
e OMI-E[OS  TTYISSIT T AI-IR[OS  90GEESOl T LESSSER0D
MI-Ie[OS  6096VSTT  ©  I-IB[0S  G199TSOT 701€T€80
" 8TLOOSTI " LET9TSOT T0E£6T80
MI[-Ie[0S  G/0TOSTI MI-IL[OS  696L9%01 MI[-Ie[0s  £86£TT0
MI-IB[OS  $GE6GYTT " SLYESHOT MI-Te[os  61+81T80
" 800VSYIT  ®  AI-IB[OS  OSTISHOT " SET165180
1€660Y11 MNI-IB[OS  G/90SH01 MI-[OS  €06EF180
MI[-Ie[0S 99T/ [ MI[-Ie[OS  0GSOSHOT MI-Ie[0S  8%8699L0
OI-e[os  [8T9FPIT  *° OMI-IB[OS  €€6€8¢0T " 9L0T99L0
MI-IR[OS  €HIOPHIT 70 OMI-IROS  TLOIVEOl T STISEELO
ONI-IE[OS  QTOSGELT  “*° AMI-IR[OS  [ISO¥E0l LEE086SO0
MI[-Ie[0s  QTOS6ET T MI-IL[OS  THEEEEOT  ® 88010250
MI-IB[OS  9ITHOELT MI-B[OS  (096€LT0T @ MI-BIOS  $9661S0
MI[-Ie[0S  O8SEGET T MI-Ie[OS  OpTELTOI @ MI[-Ie[os  TE6TI1S0
MI-B[OS  LETO6GCIT  ©  AMI-IBOS  6G699T01 e " 9$H#2050
" 9TTESTIT MI-Ie[OS  /pSHSTOT @ MI-Ie[OS  $SHHTOS0
MI-IB[OS  £6TIETIT MI-TE[OS  €0E80TOT @ MI-.[OS  OSTHT0SO
MI[-Ie[0S  [TLSETTT MI-Ie[os  G990¥I0T " 6680580
MI-Te[os  88FETTT " SPE06001 L87885H0
MI[-Te[os  68TEETTT £6579001 97809L£0
MI[-Ie[0S  TTETETTT MI-Ie[os  £179S001 ¥1865L£0
MI-Te[os  QIGOETII MI-IBIOS  68LF6660 SELEELED
MI[-Ie[0S  9[LTSITI MI-Ie[OS  99L16660 S9€LTHE0
MI-IB[OS  68T6TIII MI-B[OS  [Z916660 €8L07T€0
MI[-Ie[0s  9TI8TITI MI-Ie[0S  TILPIL60 ST8611E0
" 1+708CI11 MI-TE[OS  [09€0L60 ISPITIE0
MI[-Ie[0S  €9/TTITI " L66£6560 T08L6620
MI-Ie[0S  GEF690TT MI-IBIOS  HEFOTSE0 YHT0L6T0
MI[-Ie[0S  TLELIOTT " 6L871560 16T8LST0
MI-B[OS  €/TOT60I  ® 0SL8SY60 @ 0ETTIET0
MI[-Ie[os  Z8T0T601 65798€60  ® YEVEIITO
mcoﬁmoh 10 A pue 10§ ¢ 2y) ul Mﬂcwwm o%oﬁom Je3[d Ou Uim sIel§
Seld  sseD Ao Sepd sseD arorl  Serd SSE[D) ar ol

'sdnoi3 prqAy 1o 10 A ‘19§ ¢ 9y3 03 u0[dq J0U Op JBy) SIB)S AU} JO UONEBIYISSE]D) *f I[qBL

A125, page 68 of 70



The Kepler characterization of the variability among A- and F-type stars. I.

K. Uytterhoeven et al.

Juerd por 6T1LS00T Juers pas L608SYE0 Juerd par L8€955T0
jueIs pal 85190001 jueIs par €LE6YHED jueIs pal L6T95ST0
Juerd por 79756660 Juers pas YILTHED Juerd por 86520
jueIs pal 78858860 jueIs pal 99055€££0 jueIs pal SS0ErHT0
Juerd por 9807560 Juers pax TTOVSEL0 Juerd por 6LY01€20
jueIs pal £66L2£60 jueIs par LT98%7€0 jueIs pal 91.90€20
. Juers par 7£89%L80 Juers pax §TSS6620 Juerd par 69790€20
sjuel3 pal aJepIpue))
4ds teisqg 9881180
qds reisqg 9TSL6LOT 4ads sg LYT9€S0T Imsg 0LLE]SS0
qds teisqg 70£85901 dep g aweprpueds reisq  ¢460£001 qds teisqg €ELLITSO
s1eys odK) g
Ayanoe/uonelor  [8ZLITTI Ayianoe/uone)ol T11#9001 Ayapoe/uonelor  00ST1280
Ayanoe/uonelor  ¢4HT90T1 Ay1anoe/uonejor 01S+0001 Ayianoe/uonelor  (0L£$86L0
Ayanoe/uonelor  OLISOLIT Ayianoe/uone)or 8071660 Ayanoe/uonelor 1184490
Ayanoe/uonelor  Q7ETTITT Ay1anoe/uonejor 60618860 Ayanoe/uonelor  0£60t90
Ayanoe/uonelor  069STSTI Ayianoe/uone)or TESLLLGO Ayianoe/uonelor 8486790
Ayanoe/uonelor  ¢Gy66HTIT Ay1anoe/uonejor 0S€91L60 Ayanoe/uonelor  G6+9L¥S0
Ayanoe/uonelor  8eG86YI 1 Ayianoe/uone)ol £6896960 AyiAnoe/uoneIor  ZeH9¢HS0
Ayanoe/uonelor  G9/p6HT1 o Ay1anoe/uone)or L8YSS960 e  Ayamoe/uoneior  $8000TSO
Ayanov/uonelor  $LISHRTT Ayianoe/uone)or 786£+960 Ayianoe/uonelor  8/9/68%0
Ayanoe/uonelor  ¢G90¥TTT Ay1anoe/uonejor ¥020960 Ayianoe/uonelor 9809140
Ayanoe/uonelor  66EE8TT1 Ayianoe/uone)or LESTE960 Ayanoe/uonelor  615SL0Y0
Ayanoe/uonelor  0LTLTOTT Ay1anoe/uonejor 0TLT8560 Ayanoe/uonelor  L1/E49€0
Ayanoe/uonelor  [7SOTOT1 Ayianoe/uone)or L8089760 Ayapoe/uonelor 868750
o Ayanoe/uonelor  [OVLIOTT Ayranoe/uonejor T6TLLOGO Ayanoe/uonelor  06E8YEE0
Ayanoe/uonelor  648L6L01 Ayianoe/uone)or 1SZ8+L80 Ayianoe/uonelor  869€8570
Ayanoe/uonelor  87/8¥901 o Ay1Anoe/uone)or 6¥THL80 Ayanoe/uonelor  6£969570
Ayanoe/uonelor  Zeey6€01 Ajianoe/uone)or €1¥€0L80 Ayianoe/uonelor  Ze6£THT0
Ayanoe/uonelor  6L78¢€0T o Ay1anoe/uonejor €9v0£€80 Ayanoe/uonelor  684S6610
Ayanoe/uonelor 1501101 Ayianoe/uone)or 96L£8780 Ayanoe/uonelor  $90€LS10
uore[NpPow [euoIe)0I/KIIATIOR JIR[[2)S
108 0+gdS+ATRUIq  GOLELGTT 108 9+Areuiq 0¥90£960 1S 9+AeUlg  OF188650
a4 €S6LYYIT a4 8651560 a4 198€15S0
Areurq TE0THETT JoqA+gd L9€91T60 q4d LL896TSO
ad 19€08T11 108 9+Areulq 81L¥0T60 108 9+44 9STL6ISO
Kreurq 0£828011 ad 9SH$H580 Joq A+9gd 80£880S0
qd ¥L9TL60T o qd LOT6LYS0 108 o+9H 9TEOLSYO
JoqA+gd YrTrLT0l 105 9+44 7600€€£80 pLgAy+gyg 1190S1+0
JoqA+gd 0r€90201 Areurq 896¢7780 loqA+gg LTTOETEO
o qd LIS6ITOT -~ a4 LLYSP180 Areuiq 96581L20
Areurq 0€LPP660 108 0+94 196€+080 a4 8068520
loqA+gd 185€1660 JoqA+gd 0ST965L0 Joq A+9gd 0€¥LSST0
logA+gd TH115860 JoqA+gd 8LYS8ELO 108 9+44 £8779120
Seld sse[) arorl  seid sse[) arort  serd SSB[D ar ot

"PonuUnNuod p AR,

A125, page 69 of 70



A&A 534, A125 (2011)

e pIeUIWIBIUOD  ([8FTLSO e  POIBUIWEIUOD  88H8H0H0
e DIJRUIWEBIUOD  €E€HGGO60  ©  PIAVUIWEBIUOD  /GT/E6F0  ©  PRIBUILBIUOD ¢/ GHE0
SIe)s pajeuruueIuO))
o proyda) 1908+5L0
proydap
o JueI3 par 98LT11S0 JueI3 par 9¥L68620
o jueIs par 69T€SLIT jueIs pal 0SL¥T0S0 jueIs pal 10%2L620
JueI3 par ¥9S90L11 JueI3 par 001110 JueI3 par 1S169620
jueIs par €9007€ 11 jueI3 pal 1169€8£0 jueIs pal £2109820
JueI3 par 8€.20601 JueI3 par £69€£9¢€0 jueI3 par L895S8T0
jueIs pal LEO6SE0T jueIs pal 08062950 jueIs pal 96.¥£820
JueI3 par 009t€ 101 JueI3 par 1909tS€0 JueI3 par 0TH8ST0
jueIg paI 76889001 jueIs pal 1665T5€0 jueIs pal ST1LSST0
Seld Sse[D) arorl  sed sse[) arorl  serg SSB[D ar ord

"PonuUnuod p AR,

A125, page 70 of 70



	Introduction
	The Kepler sample of A-F type stars
	The Kepler data
	Selection of the A-F type star sample
	Sample stars in the literature

	Physical parameters of the sample stars
	Literature
	Kepler Input Catalogue
	New ground-based observations of sample stars
	Strömgren photometry from the Observatorio San Pedro Mártir
	SOPHIE spectra from the Observatoire de Haute Provence
	Spectra from the Tautenburg Observatory


	Characterization of the sample
	Frequency analysis
	Treatment of the Kepler light curves
	Frequency analysis

	Classification
	Sct, Dor, and hybrid stars
	Other classes

	Characterization of the different classes
	Characterization of stars that show no clear periodic variability
	Characterization of Sct, Dor, and hybrid stars
	The (Teff, logg)-diagram
	Frequencies and amplitudes


	A first step towards understanding the relation between Sct, Dor, and hybrid stars
	Energy
	Efficiency
	Efficiency versus energy

	Summary, discussion, and future prospects
	References 

