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Unveiling stellar multiplicity

High-resolution spectroscopic follow-up of LAMOST discoveries”
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The evolution of a star in a gravitationally bound stellar system can be significantly influenced by the proximity of its companion(s). However, the full range of these effects remains incompletely
understood. Double-lined binaries and higher-order multiple-lined systems offer a clear advantage: the characteristics of more than one component can be extracted from high-resolution
spectroscopy, providing stronger constraints for modeling efforts. In 2023, we initiated a spectroscopic follow-up program using the High Efficiency and Resolution Mercator Echelle
Spectrograph (HERMES), mounted on the 1.2-m Mercator Telescope at the Roque de los Muchachos Observatory (La Palma, Canary Islands, Spain). The goal is to obtain spectroscopic data for
an initial characterization of candidate double-lined and triple-lined systems recently identified by Frasca et al. (2022, A&A 664, A78) using medium-resolution observations from the Large
Sky Area Multi-Object Fibre Spectroscopic Telescope (LAMOST) survey at Xinglong Observatory (Xinglong, China). For a comprehensive analysis, these new spectra will be combined with
ground-based data from other facilities and with space-based light curves from the Kepler and TESS missions, in order to improve our understanding of these systems. In this poster, we present
the first results after 1.5 years of HERMES observations. The project also stands to benefit from future observations with the high-resolution spectrograph that will be installed on the 3.6-m
Devasthal Optical Telescope (DOT) at Devasthal Observatory (India), which will enable the study of fainter targets.

Observations

* Telescope: 1.2-m Mercator (Roque de los Muchachos Observatory, La Palma, Spain)

* Instrument: HERMES (High Efficiency and Resolution Mercator Echelle Spectrograph)
* Wavelength range: 377-900 nm (55 échelle orders)
* Spectral resolution: R = 85000
* Second fiber: sky spectrum
* Throughput: >25% in V band
* Radial velocity stability: ~2.5 ms™*

* Observing period: cycles 2024A, 2024B, and 2025A (Apr2024 - Sep 2025)
* Observing strategy: optimal coverage of orbital phases
* Reduction: HermesDRS (data reduction pipeline) + continuum normalisation

Analysis

* LSD (least-squares deconvolution) Profiles monati, 1997, MNRAS 291, 658)

* Wavelength range: 500-580 nm
* Line mask (depth > 1%): based on star with 7%ff = 7000 K, logg= 4.0 dex, solar abundances

* Radial velocity determination:
* Fitting the LSD profiles with n Gaussian functions (n = number of detected components in spectra)

* Orbit determination:
* Fortran code: VCURVE (following the formalism of Bertiau & Grobben, 1969, RA 8, 1)
* Figures:
* Top left: observed radial velocity as a function of orbital phase (red = primary, blue = secondary)

* Bottom left: residual radial velocities after subtraction of the orbital solution
* Right: LSD profiles, vertically shifted according to orbital phase

1.2-m Mercator telescope
(Roque de los Muchachos Observatory, La Palma, Spain)
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Conclusions
All the studied objects have been confirmed to be multiple systems, of which ten are double-lined (SB2) and one is triple-lined (SB3).
__ ‘% | An orbital solution has been derived from the available high-resolution HERMES spectra for all systems except two.
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