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I. Background — hot subdwarfs

Extreme Horizontal Branch： 
He-burning core + 
Thin hydrogen envelope

Temperature: 
20000K— 80000K

Spectra type： 
sdB/sdO

Heber 2016, PASP
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Luo,Y et al. 2021  

He abundance distributionfrom Edelmann et al. (2003) for EHB stars 

from Németh et al. (2012)  for post-EHB stars 
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Most sdBs   
have He-poor  
atmosphere.

Many sdOs 
have He-rich  
atmosphere.
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Luo,Y et al. 2021  

He abundance VS sdB tracks
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He abundance VS sdB tracks
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He-burning Core

H-envelope
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He abundance VS sdB tracks

I. Background — hot subdwarfs

He-burning Core

H-Rich shell
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Luo,Y et al. 2021  

sdO/B tracks from merger channel

I. Background — hot subdwarfs

Tracks are taken from Zhang & Jeffery (2012)



Merger channel can not explain the formation of sdO/B binaries

I. Background — hot subdwarfs

sdO/B tracks from merger channel

Luo,Y et al. 2021  Tracks are taken from Zhang & Jeffery (2012)



II. Motivation — SMSS J1920

Li,J et al. 2022, MNRAS

Binary parameters:     
         

CaII K&H line

A recent common envelope ejection event ?



Li,J et al. 2022, MNRAS

Ge,H et al. 2020
RGB CE channel

AGB CE channel

II. Motivation — SMSS J1920

He-burning core + H-shell

Time elapsed  
since the  
CE ejection:  
 7 × 107 yr



Li,J et al. 2022, MNRAS

Ge,H et al. 2020
RGB CE channel

AGB CE channel

II. Motivation — SMSS J1920

CO core

He-burning core + H-shell

CO core + He-burning shell + H-shell

Time elapsed  
since the  
CE ejection:  
 7 × 107 yr



III. A new route to sdOs —— AGB CE channel

Donor mass:  
Z = 0.02

3.0M⊙

sdO mass:  0.55M⊙
Menv = 0.01M⊙

Li,Z et al. ApJ, 2024

Stellar Evolution Code: MESA



III. AGB CE channel —— SMSS J1920

 Z = 0.001
Md = 2.1M⊙

sdO mass:  0.56M⊙
Menv = 0.0025M⊙

Time Interval: 104 yr



III. AGB CE channel  —— parameter space

He Core mass at top of RGB

Upper lines: He Core mass at TP-AGB

Lower lines: He Core mass at AGB,  
but  larger than Max .RAGB RRGB

>0.48M⊙

>0.55M⊙



III. AGB CE channel  —— Comparison with observations

Time Interval: 2 × 105 yr



III. AGB CE channel  —— Comparison with observations

Time Interval: 2 × 105 yr

Data taken from Luo et al. (2021)

 for thick linesMenv = 0.01M⊙



Winds are taken from Krticka (2016) 

III. AGB CE channel  —— Comparison with observations

Envelope  
Mass 
Decrease

Black: MsdO = 0.54M⊙

Green: MsdO = 0.62M⊙

Cyan: MsdO = 0.71M⊙

The red dots are for sdO/B samples that can be covered with the evolutionary tracks in log Teff − log g diagram.



• AGB CE ejection channel —— The evolutionary model for 
SMSS J1920

Summary

sdOB Binary 

sdOB mass ≳ 0.48M⊙

High-log T and low-log g

He-rich sdOB
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