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Introduction

(de Mink et al. 2014) 

Han et al. (2020)

Binary evolution explains most of the mysteries in the world of stars: 
• the Algol paradox
• symbiotic star spectra
• the formation of barium stars
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Testing and refining current 
theories of binary formation. 

Accurately constraining 
these properties is crucial 
for advancing our 
understanding of binary 
evolution.

Offner et al. (2022)

Statistical properties
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Input parameters for binary 
population synthesis models

• binary fraction
• orbital period distribution
• mass ratio distribution
• eccentricity distribution

Offner et al. (2022)

Statistical properties
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mass ratio distribution

Moe et al. (2017)
Duchene et al. (2013)

q  <  1

q ～ 1

Primary mass
Orbital period

Statistical properties



LAMOST-MRS
• Fiber：4000
• Resolution：~7500

Data



Li C, et al. (2021)：LAMOST-MRS  DR7
                                   3133 SB2, 132  SB3

Single
Double：
SB2

Peak：number , 
position, and amplitude

RV（km/s）
RV（km/s）

Data



HR Diagram

ZAMS
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Cross-match with Gaia DR2 

A F G

G、Bp、Rp magnitude

Data
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Peak-amplitude ratio
（PAR）
A2/A1

luminosity ratio/
mass ratio

Teff1=6400 K, q=0.79

Method——PAR



5.Discussion: 

 q in = 0.902 ± 0.030, 
γdyn = 39.586 ± 0.594km/s, 

PAR: q in = 0.881±0.138。

 q in = 0.891 ± 0.044,
γdyn = −0.822 ± 1.623km/s, 

PAR: q in = 0.872 ± 0.136

(Wilson, O. C. 1941)

Method——PAR
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PAR --> Mass ratio
The relationship between SB2 detection efficiency, mass 
ratio, and radial velocity difference：cor recting for  
selection effects in SB2 detection.

Method——PAR (Li et al. 2022, ApJ, 933, 119)
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PAR

formula

A2/A1

SB2

Results——Mass Ratio Distribution
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Selection effect

power  law equation：dn/dq ∝ ��

Results——Mass Ratio Distribution
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Index of mass ratio distribution：
A：−0.42 ± 0.27
F：0.03 ± 0.12
G：2.12 ± 0.19 (a compar iable companion)

Density

Results——Mass Ratio Distribution
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The detection efficiency 
of binary systems also 
depends on the orbital 
period and the timing of 
observational epochs.

The CCF method is 
capable of detecting SB2 
systems with orbital 
periods shorter than 155 
days. 155 d

Discussions——Period Range



Distr ibution of SB2 observational 
epoches
• only 1 :   >55%
•  < 5      :   ~96%

Close Binary Fraction:
• A：7.6±0.5%
• F：4.9±0.2%
• G：3.7±0.1%

Discussions——Close Binary Fraction



We use the PAR method to 
determine the mass ratio 
distribution of triple systems.

 Mass Ratio Distribution of Hierarchical Triple Systems (He, Li,  et al. 2023)

M1

M2 M3



The relationship between mass ratios 
and amplitude ratios.

 Mass Ratio Distribution of Hierarchical Triple Systems (He, Li,  et al. 2023)



We define detection efficiency as the 
percentage of synthetic spectra 
identified as SB3 using the CCF 
method.

Detection efficiency under different qin and qout.

The spectroscopic triples (STs) detection efficiency



Inner  binary (dN/dq in ∝ qγin )：
A：−0.654 ± 2.915
F：4.304 ± 1.125 
G：11.371 ± 1.309 

Outer  binary  (dN/dqout ∝ qγout ):
A：−1.238±0.141
F：−1.962±0.853 
G：−2.016 ± 0.172 

 Mass Ratio Distribution of Hierarchical Triple Systems (He, Li,  et al. 2023)



The fraction of tr iple 
systems where the inner  
binary star  has an orbital 
per iod of less than 20 days:
• A：7.9 ‰
•  F：5.0 ‰
•  G：2.6 ‰

There is likely mass 
transfer  between the inner  
binary star s.

 Mass Ratio Distribution of Hierarchical Triple Systems (He, Li,  et al. 2023)



Peak-amplitude ratio     

 mass ratio distr ibution of A、F、G-type binary and tr iple 
systems 

 close binary fraction     

G-type stars have a relatively high probability of forming twin 
binary systems.

Conclusions



Thank you for your attention!
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