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Eclipsing binaries (EBs): fundamental calibrators.

e Ensemble asteroseismology, model parameters.
e Distance determinations of Local Group galaxies.
o Architecture and dynamics of multiple systems.

@ ~20% of EBs are members of multiple systems.

@ Goal: detect compact hierarchical triples (CHTs) and substellar
circumbinary companions.

o Eclipse timing variations (ETVs) caused by the light-traveltime
effect (LTTE).

e TESS full frame images (FFls) contain hundreds of thousands
of EBs.
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Targets and data

e ~100 targets identified in the Villanova TESS EB catalog.
o Continuous viewing zones (long-duration obs.).
o Target pixel files (TPFs) in 2-min short cadence (SC).
e FFls collected every 30 min, 10 min, and 200s.
e FFI light curves (LCs) extracted using the eleanor package (Fein-
stein et al. 2019).
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TPF of TIC 229771234 FFI from Sector 1 Camera 4
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Method and analysis

@ Bayesian approach for the derivation of the times of minima.
o Eclipse profile described using the phenomenological model of
Mikulasek (2015):
o Reference time of eclipse, orbital period.
o Eclipse depth, eclipse width, kurtosis, etc.
o Observed-minus-calculated (O — C) time difference.
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TESS SC (left) and FFI (right) LCs of TIC 229771234
(Marcadon & Prsa 2024)
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Results and conclusions

o Identification of 10 EBs with a possible tertiary companion (oc-
currence rate of 10%).
o TIC 229771234: overcontact EB with an orbital period of 0.821d.
o New CHT system (P,,; = 359.8d).

o Minimum tertiary mass of 0.6007%:93 M, .

e Mass discrepancy of ~1.70.
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ETVs for TIC 229771234 determined from the SC (left) and FFI (right) LCs
(Marcadon & Prsa 2024)
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Future prospects
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@ Locations in the Pj, — P, plane of
222 CHTs detected by Kepler.

@ Detection limits: amplitudes A4y, and
Apte greater than ~50s (blue lines).

o Deficit of CHTs with P;, < 0.7d and

~

Pout < 200d (yellow area).
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(Borkovits et al. 2016)

@ Search for ultra-compact hierarchical triples (UCHTs) in TESS
photometric data.
= Investigate the formation mechanisms of close binaries.
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