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Introduction

binary evolution
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binaries: 50%

the Algol paradox
symbiotic star spectra
the formation of barium stars

“ pre mass transfer
Binary evolution explains most of the mysteries in the world of stars:

(de Mink et al. 2014) °



Statistical properties
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Models

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

Observations

Simulations

10,000 au

Offner et al. (2022)



Statistical properties
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Statistical properties
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LAMOST-MRS
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Cross-match with Gaia DR2
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Method PAR

Peak-amplitude ratio
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Method PAR

RV4(km/s)

RVq(km/s)
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Qin = 0.891 + 0.044, ygyn = — 0.822 + 1.623km/s

| o ® RV;andRV;

RV5(km/s)

RVi = 4ayn(1 + ¢in) — ¢inRV2

(Wilson, O. C. 1941)

> q,, = 0.902 + 0.030,
Yayu = 39.586 + 0.594km/s,

PAR: q;, = 0.881 +(.138.

> Qin = 0.891 = 0.044,
Yayn = —0.822 £ 1.623km/s,

PAR: q;, =0.872 £+ 0.136



Method

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

0.9

0.8

0.7

0.6

0.5

0.4

PAR --> Mass ratio

The relationship between SB2 detection efficiency, mass

ratio, and radial velocity difference: correcting for

selection effects in SB2 detection.
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Results Mass Ratio Distribution
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Results Mass Ratio Distribution
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Results

Mass Ratio Distribution
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Discussions

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.
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Discussions Close Binary Fraction

Distribution of SB2 observational Close Binary Fraction:
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Mass Ratio Distribution of Hierarchical Triple Systems (He, Li, et al. 2023)
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Mass Ratio Distribution of Hierarchical Triple Systems (He, Li, et al. 2023)
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The spectroscopic triples (STs) detection efficiency

1.0

0.9

0.8 -

din

0.7 =

0.6 A

0.5

|
o P
L b 4
r
L y
A
i
: L
@a
e
0

1111111111111111

Jout

0.9

0.8

=07

o
o

T
o
(9

©
B

o
w

o
N

o
|

Detection efficiency under different qin and qout.

Fraction

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



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

Fraction

Mass Ratio Distribution of Hierarchical Triple Systems (He, Li, et al. 2023)
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The fraction of triple
systems where the inner
binary star has an orbital
period of less than 20 days:
e A: 7.9 %0
e F:. 5.0 %o
* G: 2.6 %0

There 1s likely mass
transfer between the inner
binary stars.



Conclusions

Peak-amplitude ratio

v' mass ratio distribution of A, F. G-type binary and triple
systems
v close binary fraction

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



Thank you for your attention!






