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Detached Eclipsing Binaries (DEBSs)

= 337 binarieswithvery = =
precise (< 2%) parameters
= Large fraction of them has E
incomplete information = E
(e.g. missing [M/H]) -

= Under-populated regions
M/R and HR diagrams

Southworth (2015)



The CREME project

Comprehensive Research with Echelles
on the Most interesting Ecllpsmg
binaries

Identification of new examples of rare,
poorly studied or otherwise |nterestlng-.',_j_-ijééf;
DEBs | e

Precise characterization of the stud-ied'j i
systems, including: determination of
masses, radii, temperatures, distances,
metallicities, and ages of stars

High-quality spectroscopic and
photometric data needed



The CREME prOJect statistics

= 386 targets observed (201 1"
= 7000+ high- resolut_l' n spe
= 19 spectrographs{*
300+ n of total teI 2SC

Tel./Spec. Time Tel./Spec. Time T TeI.Spec.
OAO 188cm/HIDES 87.5n TNG/HARPS-N 16 n Magellan-Clay/PSF

CTIO 1.5m/CHIRON 753 h SALT/HRS 116 h NOT/FIES
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Archives: ESO, SOPHIE, ELODIE, KOA, APOGEE



TESS operations summary

" Launched 18.04.2018. Observing since 24.07.2018
= Towards 100% with the _s,e’c.Qh_..d__'ext_e_nded mission.

. Currently: sector 83 (Cycle &
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TESS GI programs of CREME targets

= Successful GI applications since Cycle 1
= Current status:

= 1 sector: 66 | TOTAL 329 ta rgets
= 2 sectors: 117 ~ (from 83 sectors)

- 3sectorsi49  +FFlfor6 targets

« Ascctor - +12 more expected in C7

= 5-13 sectors: 51
= 14-29 sectors: 12

= Additionally: Kepler (24) and A2(8) observations
PLATO LOPS2 (29)




Methodology
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Results: summary

~100 models of DEBs with CREME data
34 published papers .
28 CREME targets in DEBCat
Examples of results: '

= Low-mass stars . .
= Late-type (sub-)giants (M.Ratajczak)' '
= Pulsators of various kinds

= High-order (N>2) multiples

= Benchmark star candidates

= High-mass giants

= Pre-main sequence (PMS)

DEBCat vs. CREME published



Results: The 325

Mass M sin(i) estimates (not flnaI') for 650 stars in 325 double-lined
CREME eclipsing binaries. =

300+ of them with TESS or /(ep/er//(z photometry
Masses are enough to |dent|fy a Iot of mterestlng cases




Results: The 325




Results: Mass precision

78 “long-period” (P > 4d) systems with mass error determination
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Results: Low-mass stars

= 19 DEBs with two A< 0.9 Msu,» components (work in progress)

ASAS J030807-2445.6 (AE For) . ASAS J125518-3156.7
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Results: Compact Hierarchical Triples (CHT)

= Short-period DEBs with a third star on a <1000 d orbit om CD-62 1257

= Fundamental parameters of up to 3 components

CD-62 1257 Aa+Ab CD-62 1257 A+B

Talk E12 and poster
EPO6 by
Ayush Moharana
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Also:

- Moharana et al. 2023
MNRAS, 521, 1908

- Moharana et al. 2024
arXiv:2405.12136

7.5
Wiavelength (nm)



Results: Pulsating stars in DEBs
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Results: Benchmarks & long-term stability

= 30 TESS sectors of data analyzed with two different codes

= Four sets of spectroscopic data 41 spectra See poster GP29

= Variations of results from sector to sector and between by Ganesh Pawar
spectrographs .
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Results: Total eclipses

A151848

= Spectra taken in totality
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= Independent estimate of Tex and [Fe/H] for better
age estimate

= §-Sct, low-mass, sub-giants, glants post merger
candidate
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Future plans and prospects

Finalize the work on low-mass stars (myself) &
0-Sct and y-Dor pulsators (T Pawar)

Extended studies of CHTs (A I\/Ioharana)
PLATO benchma rks (G Pawa ..
Improve mass pr‘ECISIOn |n systems W|th low number of data

"Filling gaps” in TESS coverage_ in Cycle !




Future plans and prospects

= New PhD position, from October 2025

= Other interesting scientific toplcs

= SB+SB quadruples and doubly echpsmg systems (w/ T. Merle)

= “Accelerating” stars and planet/BD detectlon
(see the ADEBBDs poster GPOG)

= High-mass stars -
= Calibration of the M-£,, relatlon
= Testing “abundance clocks”




THANK YOU

eclipsing
binaries as
toilet flush
buttons
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