
TOI-1830 and TOI-1312: Two EBs hosting very 
low-mass stellar companions in eccentric orbits

We describe in the underlying investigation the discovery of two eclipsing binary systems.
In both cases, the companions are most likely fully convective low-mass stars. The TESS
team initially alerted the systems as TOI-1830 (TIC20182165, HD133725) and TOI-1312
(TIC405904232), and we subsequently observed them with photometric and spectroscopic
facilities.

Introduction

Photometric observations were obtained with Trappist-North at the Observatory of
Oukaimeden and one of the LCO 1m-unit at the McDonald Observatory (elp). TOI-1312
spectra were obtained with the Tillinghast Reflector Echelle Spectrograph (TRES) at the
Whipple Observatory and the FIES spectrograph at the Roque de los Muchachos
Observatory.

TOI-1312 follow-up

For TOI-1830, we acquired a light curve through photometric observations at the
University of Louisville Manner Telescope (ULMT). Spectra were obtained with LCO’s
NRES, the SONG spectrograph at the Teide Observatory, and the FIES spectrograph at the
Roque de los Muchachos Observatory. We obtained additional high-angular resolution
images for this system with the Gemini Speckle imager Alopeke and Keck’s NIRC2.

TOI-1830 follow-up
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TOI-1830 young system

We stacked all TOI-1830 NRES spectra in order
to obtain a high SNR spectrum. We found a
non-negligible presence of Li in the stellar
atmosphere. This might indicate a young age
of the system. However, the line broadening
due to the fast stellar rotation hampers an
accurate abundance analysis. The plot on the
left shows how the Li 6707 line is blended with
the neighboring Fe line. Furthermore, the fast
stellar rotation and the stellar activity seen in
the light curve further indicate a young
system.

TOI-1312 and TOI-1830 system parameters

Light curve and radial velocity curve models were generated in a data-driven Bayesian
approach from the observed data using the ellc [4], emcee [2], and celerite [3] python
modules. We also run SPC [1] on the observed spectra for TOI-1312 and SpecMatch-Syn [5]
for TOI-1830 to obtain the primary stars’ stellar parameters spectroscopically. We find that
both stars host very low-mass stellar companions in eccentric orbits.

TOI-1312 TOI-1830
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Secondary eclipse

TOI-1830 light curve

The TESS light curve of
TOI-1830 is modulated
with variability. We
attribute this additional
variability to spots on
the stellar surface
rotating in and out with
the line of sight. The
variability was modeled
using Gaussian
Processes [3].
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TOI-1830 High angular res.

High-resolution
imaging shows no close
companion within 0.5
arc-seconds and down
to a Δmag ~7.

To further investigate
the eclipses, we
subtracted the modeled
starspot variability. The
resulting light curve
revealed a shallow
secondary eclipse.


