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Eclipsing
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Eclipsing inaries

Bowman et. al. 2017
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Eclipsing : Delta Scuti stars

Early A and F stars

Periods ~ 0.3 - 8 hours, radial-nonradial,
pressure, gravity, mixed modes

K mechanism

Near main sequence

Frequency > 5 c¢/d

Uyterhoeven et al 2011



Eclipsing
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New eclipsing binaries
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New eclipsing binaries

Select a collection... and enter target: anonymous
MAST Observations by Object Name or RA/Dec | v Search &% Login...
About Collections... Show Examples... Random Search Advanced Search Account Info...

| EIE Upload Target List Portal User Guide | Leave Feedback | About This Site

Home Page

Su hscriptions Alert There is a known issue with JWST subscription notifications. Data are continuing to be reprocessed and notifications will be sent after the
patch is installed in early September.

MAST: Barbara A. Mikulski Archive for Space Telescopes

° 4 o The MAST Portal lets you search multiple collections of astronomical datasets all in one
e ra nsl tl ng place. Use this tool to find astronomical data, publications, and images. Currently available data collections:
Note: This site uses cookies in order to monitor feature usage, track user preferences, ) . )
and provide authentication for some services. By using this site you consent to the use of * MAST Observations: Millions of observations from JWST, Hubble, Kepler, GALEX,

Exopla net S u rvey cookies for such purposes. IUE, FUSE, and more.
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Lightkurve

A friendly Python package for making discoveries with Kepler & TESS.

Lightkurve offers a user-friendly way to analyze time series data on the brightness of planets, stars, and
galaxies. The package is focused on supporting science with NASA's Kepler and TESS space telescopes, but
can equally be used to analyze light curves obtained by your backyard telescope. Lightkurve aims to lower
barriers, promote best practices, reduce costs, and improve scientific fidelity by providing accessible open
source Python tools and tutorials for time domain astronomy.




New eclipsing binaries

Criteria
. Corrdinates: Right ascension (RA), Declination (DEC)
. Effective temperature rnge: between 5300 and 13000K

for Delta Scuti stars: between 6300-8500 K (Rodriguez and Breger, 2001)



New eclipsing binaries
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New eclipsing binaries
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Figure 1. Top panel: Frequency spectrum of an EB sys- 06 08 00 072 04 06 0.8
tem (KX Aqr, TIC69819180, Kazarovets et al.,, 1999). Bot-
tom panel: Frequency spectrum of a RR Lyrae system (GK Cet,
TIC 176281431, Kinemuchi et al., 2006).
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Skewness is a measure of asymmetry or distortion of symmetric distribution



New eclipsing binaries

C w © & https://pypi.org/project/upsilon/ B -9 In @ » =

a Help Sponsors Login Register

u pSi lo n 1 . 2 . 1 0 v Latest version

[J‘ip install upS'i'I.on L] Released: Feb 24, 2021

Automated Classification of Periodic Variable Stars Using Machine Learning

Navigation Project description

= Project description

UPSILoN (AUtomated Classification of Periodic Variable Stars using Machlne LearNing) aims to classify periodic
variable stars such as Delta Scuti stars, RR Lyraes, Cepheids, Type || Cepheids, eclipsing binaries, and long-period - - -
"D Release history variables (i.e. superclasses), and their subclasses (e.g. RR Lyrae ab, ¢, d, and e types) using well-sampled light curves

from any astronomical time-series surveys in optical bands regardless of their survey-specific characteristics such as

& Download files color, magnitude, sampling rate, etc (Kim & Bailer-Jones 2015, A&A accepted, http://arxiv.org/abs/1512.01611).

Variable type Acronym

Visit https://github.com /dwkim78/upsilon for details.

3 _ & Scuti star DSCT
Verified details (what is this?)
These details have been verified by PyPl RR L}rraﬂ RRL
Cepheid CEPH
Type II Cepheid T2CEPH
Eclipsing binary EB
Long-period variable LPV
MNon-variables MNonVar
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New eclipsing binaries
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Detached Eclipsing
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Observational

Star RA DEC V P, p TESS Spectrograph ~ Number of  Average
Name (deg)  (deg) (mag) (day) sector spectra SNR
HD 117476 2025 345 1.72 1.313542(7) 234950 CAOS 10 72
HD 217796 3455 625 8.14 2058307 (1y 17.18,24  HERMES 17 105

CAOS: the Catania Astrophysical Observatory Spectropo-larimeter - R: 38,000

HERMES: the High Efficiency and Resolution Merca-Thttps:;//mast.stsci.edutor échelle spectrograp - R: 85,000



Radial Velocity
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e We employed the FXCOR task from the IRAF2 program package (Tody 1986).

e the ATLAS9 model atmospheres (Kurucz 1993) with the SYNTHE code (Kurucz & Avrett 1981)

e The vr measurements were subsequently analyzed utilizing the rvfit program (lIglesias-Marzoa,
Lopez-Morales, & Jesus Arévalo Morales 2015)



Radial Velocity

Parameter HD 117476 HD 217796
Th (HID) 2458000.427 (8) 2458000.638(2)
y (km/s) -17.6(4) -3.1(3)
K, (km/s) 132.9(8) 109.4(4)
K. (km/s) [33.3(1.3) 138.3(9)
e" 0.0 (0.0
w* (deg) 090.0 090.0
ap sini (Re) 3.45(2) 4.44(2)
agsini (Rg) 3.461(3) 3.63(4)
asini (Rg) 6.91(4) 10.07(4)
M, sin’ i (M) 1.29(3) 1.81(3)
M, sin® i (Mg) 28(2) 1.43(1)
q=Ms/M, 0.997(1) 0.791(6)




Determination of

We utilized the FDBINARY code (llijic et al. 2004), which disentangles a composite spectrum in Fourier space.
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Determination of

_Hg line _ Fe lines

Star T.¢ (K) T (K) log g (cos) & (kms 1) vsini (kms™!) log € (Fe)
HD 117476 , 8000 £ 200 7800 = 100 4.0+0.1 2.30+0.2 66 +4 71.38 £0.42
HD 117476 7800 £ 200 7900 £+ 200 4.3+0.1 3.00+£0.2 62+4 8.21+0.44
HD 217796 |, 7100 + 200 7100 + 200 3.6+0.1 3.1+0.2 19+4 7.50+0.29
HD 217796 ¢ 6900 + 200 6800 £ 200 4.1+0.2 2.2+03 O +7 7.18 £0.56
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The pulsations were Initially modeled using the Period0O4 program (Lenz&Breger 2005), which applies
the Fourier transform to the time series.

For the analysis of binarity, we used the well-known Wilson- Devinney binary modeling code (W-D,
Wilson & Devinney 1971).



Binary

Parameter HD 117476 HD 217796
i () 63.17 £ 0.01 80.74 £ 0.01
T p” (K) TR00 + 200 7100 + 200
Tois (K) TRO0 + 225 6720 + 220
Q, 5.050 = 0.010 4.065 £0.012
L 5.002 + 0.015 5.608 + 0.016
d 0.0009 + 0.0001  0.0002 + 0.0001
q 0.997 + 0.001 0.791 + 0.006
rp* (mean) (0.249 + 0.002 0.310 + 0.002
re® (mean) 0.246 + 0.002 0.173 + 0.002
L T4l ,) 0.499 £ 0.02 (.80 + 0.02
o W ,+1g) 0.501 £0.02 0.20 £ 0.02
I4 - 0.07 £ 0.01
Derived Quantities

M, (M) 1.72 £ 0.03 .88 = 0.03
M, (M) 1.72 £ 0.02 1.49 + (.01
R, (Ry) 1.90 = 0.07 3.16 £0.04
R, (R:) 1.87 £ 0.06 1.77 = 0.09
log L., (Lg) .08 =0.02 1.36 = 0.02
log L, (L) 1.00 £ 0.01 0.76 £ 0.04
log g ,, (cgs) 4.12 £ 0.07 3.70 £ 0.07
log g ¢ (cgs) 413 £0.09 4.11 = 0.06
Mpot p (mag) 205 £0.05 1.34 = 0.07
Mpois (mag) 203 £0.07 284 £0.03
My , (mag) 1.97 £ 0.00 1.27 = 0.04
My ¢ (mag) 238 £10L18 1.03 £ 0.03
Distance (pc) 181 =7 260 = 18

*fractional radius, R/a.



Pulsation

The pulsation frequency analysis of the systems was carried out with the Period0O4 program (Lenz & Breger
2005).

We took into account the study given by Baran & Koen (2021) to determine the significance limit for the
frequencies.
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Pulsation

Frequency Amplitude SNR
d~! mmag
+0.02
Ffi+2f.-p 275007 (3) 0.11 10
i 259878 (1) 0.34 37
FH+ fork 32,3377 (3) 0.11 10
b 315772 (1) 0.27 33
T2~ forp JB158 (1) 0.24 29
Ik 31.3355(1) 0.23 27
fi-forp 30.5740 (4) 0.02 8
h-2for 298136(2) 0.15 15
fH-4f,  28.2807(4) 0.06 6
fa+2f.-p 277798 (4) 0.09 8
I 26.2560 (2) 0.22 21
fa-2furp  24.73501(3) 0.09 13
fs+2f.-  27.1943(4) (.08 T
s+ furk 26,4351 (3) 0.14 13
fs 25,6717 (3) 0.17 20)
fe+d4f,-p 31.701504) 0.06 T
fe+2forp 301796 (3) 0.10 10
T 28.6616 (3) 0.12 12
bE, 28.0118 (3) 0.09 8
fa 25.5885 (3) 0.07 8
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Evolutionary

1.4E g ' =
S ! HD 117476 3 1.4E 7 ' ' ! ' ' TS 3
= / = E ! / =
L3 = N =
- / 7 13:_ / / E
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07§Age=0.75:1:0.106yr ’ : 0.75.Ag.e=.1'.15.d“.o'.mlG.’"..........l....../@.....g
SRt A 3.98 396 394 392 390 3.88 386 3.84 3.82 3.80
398 396 394 392 390 388 386  3.84 og T (K)
l0g Tes (K)
Parameter HD 117476 HD 217796
M pinitial (days) 1.722 (3) 1.B8 (1)
Mginitial (days) 1.716 (3) 1.49 (1)
Pinitica (days) 2.14 (3) 204 (2)
Z 0.014 (2) 0.018(2)
7 0.013(2) 0.018(2)
Age (Gyr) 0.75 (8) 1.15 (3)

The Modules for Experiments in Stellar Astrophysics (MESA) code (Paxton et al. 2011, 2013). This code includes a binary module (Paxton
et al. 2015) to analyze the binary orbital evolution and determine the initial parameters of binary systems
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