Catalogs of Spectroscopic Multiple-Star Systems and Orbital Solutions from LAMOST DR10 MRS

1. Overview
This data resource presents catalogs of spectroscopic multiple-star systems identified from the LAMOST DR10 medium-resolution spectroscopic (MRS) survey. The dataset includes single-lined spectroscopic binaries (SB1), double-lined spectroscopic binaries (SB2), and spectroscopic triple (ST) candidates, as well as orbital solutions for selected systems.
Radial velocities (RVs) were derived by fitting cross-correlation functions (CCFs) using Gausspy+. Orbital parameters were obtained using The Joker, a Monte Carlo rejection sampling method designed for sparse and irregularly sampled RV data.
This dataset provides valuable resources for studies of stellar multiplicity, binary and triple system evolution, and Galactic structure.

2. File Description
This data release contains five CSV files:

2.1 SB1_catalog.csv
This file contains the catalog of single-lined spectroscopic binary (SB1) candidates identified in this work.
Columns include:
· uid: Unique identifier of the target
· RA, Dec: Right ascension and declination (degrees)
· RV: Radial velocity
· ΔRV: Maximum radial velocity variation
· Orbital parameters derived from the best-fit solution using The Joker:
· P: Orbital period 
· e: Eccentricity 
· K: RV semi-amplitude 
· ω: Argument of periastron 
· M0: Mean anomaly at reference epoch 
· V0: Systemic velocity 
Additionally, SB1 candidates were cross-matched with Gaia DR3 within a 3.3 arcsec radius to obtain:
· parallax: Parallax 
· Gmag: Gaia G-band magnitude 

2.2 SB2_catalog.csv
This file contains the catalog of double-lined spectroscopic binary (SB2) candidates identified in this work.

2.3 ST_catalog.csv
This file contains the catalog of spectroscopic triple (ST) candidates identified in this work.
For both SB2 and ST catalogs, the columns include:
· uid: Unique identifier 
· RA, Dec: Coordinates (degrees) 
· Spectral file name 
· epoch: Exposure identifier classified as double-peak or triple-peak 
· HJD: Heliocentric Julian Date of the observation 
· SNR: Signal-to-noise ratio 
· RV: Radial velocities 
· RV_err: Uncertainties of RV measurements 
· N: Number of valid exposures 
Cross-matched Gaia DR3 parameters (within 3.3 arcsec):
· parallax 
· Gmag 

2.4 Orbits_solution_usual_SB2_and_HT_candidates.csv
This file provides orbital solutions for:
· SB2 systems with orbital periods P < 200 days and high-quality exposures 
· Hierarchical triple (HT) candidates 
Columns include:
· uid, RA, Dec 
· Orbital parameters: 
2. P: Orbital period 
2. e: Eccentricity 
2. K1, K2: RV semi-amplitudes of primary and secondary components 
2. ω: Argument of periastron 
2. M0: Mean anomaly 
2. V0: Systemic velocity 
· Δm: Magnitude difference 
· q: Mass ratio 

2.5 Orbital_solution_long-period_SB2.csv
This file contains orbital solutions for SB2 systems with P ≥ 200 days.
These long-period systems are promising targets for follow-up observations (e.g., speckle interferometry).
Columns include:
· uid, RA, Dec 
· Orbital parameters: 
2. P, e, K1, K2, ω, M0, V0 
· Δm: Magnitude difference 
· q: Mass ratio 

3. Data Processing
· RVs were obtained using CCF fitting with Gausspy+ 
· Orbital solutions were derived using The Joker 
· Gaia DR3 cross-matching was performed within a 3.3 arcsec radius 

4. Usage Notes
· All coordinates are given in degrees (J2000) 
· RVs are in km s⁻¹ 
· Orbital parameters follow standard Keplerian definitions 
· Users should consider observational uncertainties when performing further analysis 
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This dataset can be used for:
· Statistical studies of spectroscopic multiple-star systems 
· Binary and triple system evolution 
· Orbital parameter distributions 
· Galactic structure and stellar population analysis 

