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Introduction | | KIC 5113357 Sct star KIC 5024455—y Dor star
From 2009 to 2013, the NASA Kepler spacecraft obtained 30-minute

cadence high-precision photometric data on stars in a 200 x 200 pixel | —— 4
(4 arcsec/pixel) ‘superstamp’ field centered on the 2.4 billion-year- | :
old star cluster NGC 6819. We analyzed the photometric data to
identify o Scuti and y Doradus pulsating variables.
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We identified 5 confirmed cluster members and 8 non-members for
analysis. Four cluster members are ‘blue stragglers’, i.e., they are still
on the main sequence above the cluster turnoff but should have
already left the main sequence to become red giants.
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We find 6 y Dor, one 0 Sct, and 6 y Dor/d Sct hybrid candidates. For Time (days) Frequeniy: {eyelas per day) centered around NGC 6819 [7].

nine stars, we found many (20 to over 200) significant frequencies.

Light curve excerpt and amplitude spectrum for KIC 5113357, a Light curve excerpt and amplitude spectrum for KIC 5024455, a blue Kepler field of view showing NGC

blue straggler o Sct star with 124 significant frequencies. straggler y Dor star. Pre-whitening analysis revealed 210 low 6819 location in lower center
The average frequency separations of 0 Scuti stars can be used to frequencies. CCD module

determine their mean densities and to derive their masses. The
slopes of period-spacing sequences for y Doradus variables can be
used to determine their near-core rotation rates.
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Using frequency separations and scaling relations to derive mean

density, and adopting an observed T we adjust observed log g
and luminosity within uncertainties to derive a self-consistent

mass and radius. The results for two blue straggler o Sct stars are
given in the table below.

0 Scuti and y Doradus main-sequence
pulsating variables

Period Spacing (s)

Number per bin

Radial and 25
nonradial modes
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5 10 15 20 25 30 35 00 25 50 75 100 125 150 175 20.0 _.' i .; 0i6 018
Frequency spacing (c/d) Frequency spaciny;{cd; _
Period (d)

o Sct: ~1.7-2 M,
Pressure modes

Periods 2 hours

Period spacing vs. period for y Dor star KIC 5024455. The location Av (c/d)
and slopes of period spacing sequences can be used to identify Y ( Hz)
gravity modes and Rossby modes, and to estimate the near-core maz P

| : - Mean Density (p
- [—DorBueEdge] _ used in conjunction with a 0 Sct Av — mean density relation [5] to rotation rate [6]. y (Po)
vy Dor: ~1.5 M, | T saBuetde | : estimate the mass and radius of the star. Whi . " e g i Terr (K)

Gravity modes and - ,6§:i?ET’gel 385 —— - ile we do not claim to have found definitive sequences, the Adjusted log g

. 5 Ay S Sct AV — mean hypothetical sequence in red and cyan, respectively, could be /=2
Rossby modes Log Effective Temperature (K) ﬁi = (1-55:1):2;)(5)2'035]&0'0% density relation and /=1 gravity modes. Their slopes and mean spacing imply a near- Mass (MG)
© ©

Periods 1-3 days Location in H-R diagram of instability strips [1, 2] and NGC | core rotation period of 1.7 days. Radius (RCD)
6819 variables with available luminosity estimates [3] Luminosity (L@)

A histogram of frequency spacings vs. frequency (left) and a K-S test [4]
for frequency spacings (right) reveals a commonly occurring spacing Av
around 5.5 cycles/day for KIC 5113357. This frequency spacing can be

Log Luminosity (LSun)
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