
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Initial and final mass ratio of the binary stars in the MDS17 simulation. The gray points represent all binaries in the simulation, and the colored circles mark systems that can be detected as asteroseismic binaries. Systems near the black dashed line have almost identical initial and final mass ratio. The inset highlights the asteroseismic binaries.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Location on the HRD of the double CHeB stars produced by the MDS17 simulation. Small gray dots represent single stars, while colored points represent the double CHeB stars, with the color indicating the detection probability.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Location on an HRD of undermassive stars in the RGB phase for the MDS17 simulation. Crosses indicate undermassive lone primaries while thin diamonds mark undermassive secondary stars in a surviving binary. The color represents the current mass of each undermassive star, and empty markers indicate the ones where detection of oscillations is not likely (pseismo, bin < 0.9). Gray points represent single stars from the simulation and are used to draw the main loci of the HRD.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        HRD of the single stars (gray points) with plotted on top the location of the overmassive stars in the RGB phase. The circles diamonds mark primary stars in a binary that are overmassive, while crosses indicate the overmassive lone primaries. The color represents the current mass of each overmassive star, and empty markers indicate the ones where detection of oscillations is not likely (P < 0.9).

      

    

  
    
      Fig. 11. 
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        Same as Fig. 10, but for overmassive stars in the CHeB phase.

      

    

  
    
      Fig. 12. 
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        Similar to Figure 9, but for overmassive stars.

      

    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
        Comparison of the counts of different kinds of asteroseimic binaries in the three binary prescriptions we have used. The line styles indicate the prescription (E06 is dashed, MDS17 is continuous and non-interacting is dash-dotted), while the color stands for the evolutionary phase of the least evolved component of the binary. The evolutionary phase of the most evolved is indicated on the x-axis.

      

    

  
    
      Table 6. 

      Same as Table 3, but for binaries with detectable oscillation produced by the simulation with the E06 and non-interacting binary prescriptions.

      
        


	Phaselate
	Phaseearly
	N
	None
	Nseismo
	Nseismo/N[image: equation]
	Nseismo/N[image: equation]
	Nseismo/∑ N[image: equation]
	Nseismo/∑Nseismo





	E06



	




	MS
	MS
	55 691
	1908
	22
	0.00287
	0.00287
	0.00041
	0.39286



	HG
	MS
	7275
	913
	1
	0.00030
	0.00013
	0.00002
	0.01786



	
	HG
	253
	6
	6
	0.00181
	0.00181
	0.00011
	0.10714



	RGB
	RGB
	87
	38
	7
	0.00032
	0.00032
	0.00013
	0.12500



	CHeB
	RGB
	31
	15
	7
	0.00039
	0.00032
	0.00013
	0.12500



	
	CHeB
	12
	0
	11
	0.00062
	0.00062
	0.00021
	0.19643



	EAGB
	CHeB
	3
	1
	2
	0.00082
	0.00011
	0.00004
	0.03571



	




	Non-interacting



	




	MS
	MS
	62 384
	1150
	86
	0.01199
	0.01199
	0.00147
	0.26462



	HG
	MS
	6899
	599
	2
	0.00054
	0.00028
	0.00003
	0.00615



	
	HG
	684
	23
	12
	0.00325
	0.00325
	0.00021
	0.03692



	RGB
	MS
	7953
	4947
	1
	0.00004
	0.00014
	0.00002
	0.00308



	
	HG
	998
	523
	1
	0.00004
	0.00027
	0.00002
	0.00308



	
	RGB
	351
	202
	30
	0.00124
	0.00124
	0.00051
	0.09231



	CHeB
	HG
	385
	376
	1
	0.00005
	0.00027
	0.00002
	0.00308



	
	RGB
	259
	198
	52
	0.00254
	0.00215
	0.00089
	0.16000



	
	CHeB
	142
	10
	124
	0.00607
	0.00607
	0.00212
	0.38154



	EAGB
	RGB
	34
	31
	3
	0.00102
	0.00012
	0.00005
	0.00923



	
	CHeB
	35
	24
	11
	0.00373
	0.00054
	0.00019
	0.03385





      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Distribution of masses of undermassive stars with detectable oscillations for the MDS17 and E06 simulations. Solid lines refer to the entire sample of each prescription, while dashed lines refer to stars in the thick disk of our Galaxy.

      

    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
        Distribution of masses of overmassive stars with detectable oscillations for the MDS17 and E06 simulations. Solid lines refer to the entire sample of each prescription, while dashed lines refer to stars in the thick disk of our Galaxy.

      

    

  
    
      Fig. 16. 

      
        [image: thumbnail]
      

      
        Toy model showing the effect on distance determination of unresolved binaries. The gray dashed line shows the reference case, made of only single stars. The blue line shows the effect on distance determination for binaries and the red line highlights the effect on asteroseismic binaries. The black dotted line indicates the expected relative distance difference in the case of a twin, i.e., a binary where L1 = L2, ignoring the effect of measurement errors.

      

    

  
    
      Table A.2. 

      Similar to A.1, but for the E06 simulation.

      
        


	phaselate
	phaseearly
	N
	None
	Nseismo
	Nseismo / N[image: equation]
	Nseismo / N[image: equation]
	Nseismo / ∑ N[image: equation]
	Nseismo/∑Nseismo





	MS
	MS
	55691
	1908
	22
	0.39286
	0.00287
	0.00287
	0.00041



	HG
	MS
	7275
	913
	1
	0.01786
	0.00030
	0.00013
	0.00002



	
	HG
	253
	6
	6
	0.10714
	0.00181
	0.00181
	0.00011



	RGB
	MS
	8792
	5671
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	HG
	277
	123
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	RGB
	87
	38
	7
	0.12500
	0.00032
	0.00032
	0.00013



	CHeB
	MS
	4996
	4610
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	HG
	74
	35
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	RGB
	31
	15
	7
	0.12500
	0.00039
	0.00032
	0.00013



	
	CHeB
	12
	0
	11
	0.19643
	0.00062
	0.00062
	0.00021



	EAGB
	MS
	551
	548
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	HG
	6
	6
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	RGB
	3
	3
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	CHeB
	3
	1
	2
	0.03571
	0.00082
	0.00011
	0.00004



	TP-AGB
	MS
	15
	15
	0
	0.00000
	0.00000
	0.00000
	0.00000



	Post-AGB
	MS
	14
	13
	0
	0.00000
	0.00000
	0.00000
	0.00000



	CO-WD
	MS
	3448
	0
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	HG
	1043
	0
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	RGB
	1706
	5
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	CHeB
	1141
	13
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	EAGB
	108
	2
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	TP-AGB
	5
	1
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	Post-AGB
	1
	0
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	CO-WD
	1
	0
	0
	0.00000
	0.00000
	0.00000
	0.00000



	He-WD
	MS
	6097
	1
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	HG
	1092
	1
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	RGB
	1073
	5
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	CHeB
	455
	2
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	EAGB
	33
	1
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	TP-AGB
	2
	0
	0
	0.00000
	0.00000
	0.00000
	0.00000



	NS
	MS
	129
	6
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	HG
	13
	3
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	RGB
	17
	9
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	CHeB
	24
	10
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	EAGB
	1
	0
	0
	0.00000
	0.00000
	0.00000
	0.00000



	BH
	RGB
	1
	1
	0
	0.00000
	0.00000
	0.00000
	0.00000





      

    

  
    
      Table A.3. 

      Similar to A.1, but for the simulation with non-interacting binaries.

      
        


	phaselate
	phaseearly
	N
	None
	Nseismo
	Nseismo / N[image: equation]
	Nseismo / N[image: equation]
	Nseismo / ∑ N[image: equation]
	Nseismo/∑Nseismo





	MS
	MS
	62384
	1150
	86
	0.26462
	0.01199
	0.01199
	0.00147



	HG
	MS
	6899
	599
	2
	0.00615
	0.00054
	0.00028
	0.00003



	
	HG
	684
	23
	12
	0.03692
	0.00325
	0.00325
	0.00021



	RGB
	MS
	7953
	4947
	1
	0.00308
	0.00004
	0.00014
	0.00002



	
	HG
	998
	523
	1
	0.00308
	0.00004
	0.00027
	0.00002



	
	RGB
	351
	202
	30
	0.09231
	0.00124
	0.00124
	0.00051



	CHeB
	MS
	4267
	4102
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	HG
	385
	376
	1
	0.00308
	0.00005
	0.00027
	0.00002



	
	RGB
	259
	198
	52
	0.16000
	0.00254
	0.00215
	0.00089



	
	CHeB
	142
	10
	124
	0.38154
	0.00607
	0.00607
	0.00212



	EAGB
	MS
	597
	597
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	HG
	57
	56
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	RGB
	34
	31
	3
	0.00923
	0.00102
	0.00012
	0.00005



	
	CHeB
	35
	24
	11
	0.03385
	0.00373
	0.00054
	0.00019



	Post-AGB
	MS
	11239
	549
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	HG
	4059
	621
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	RGB
	6793
	4579
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	CHeB
	3934
	3814
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	EAGB
	635
	632
	0
	0.00000
	0.00000
	0.00000
	0.00000



	
	Post-AGB
	1010
	0
	0
	0.00000
	0.00000
	0.00000
	0.00000
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