
    
      Table 1. 

      Summary of the simulations.

      
        


	Model
	M1(total)
	M1(core)
	M2
	a0
	fGW, 0
	afinal
	fGW, final



	
	[M⊙]
	[M⊙]
	[M⊙]
	[R⊙]
	[Hz]
	[R⊙]
	[Hz]





	MS-merger
	9
	–
	8
	6.2
	5.3 × 10−5
	5.0
	7.3 × 10−5



	CE-merger
	0.63
	–
	0.42
	0.047
	2.0 × 10−2
	0.039
	2.5 × 10−2



	Successful CE
	2
	0.37
	0.99
	49
	6.8 × 10−7
	3.9
	3.0 × 10−5





      

      
Notes. a0 is the initial orbital separation, afinal is defined as the separation between the stars right before disruption in the case of the MS star merger and the CE merger. In the case of the successful CE, as the orbit is eccentric, afinal is defined as the semi-major axis of the orbital separation between the core and the companion at the end of the simulation. fGW0 and fGWfinal are computed as twice the orbital frequency assuming a Keplerian orbit and separation equal to a0 and afinal, respectively. In the case of the successful CE ejection, only the mass of the core and the companion are considered for the calculation of the Keplerian frequency.



    

  
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Characteristic strain of the GW signal released by the merger of two main-sequence stars (in blue) assuming a distance of 1 kpc to the source along the polar axis. The LISA sensitivity from Robson et al. (2019) is shown by the dashed orange line. The region shaded in gray represents the frequency range spanning between twice the orbital frequency at the beginning of the simulation and twice the orbital frequency at the moment the star is disrupted (assuming the orbits to be perfectly circular and Keplerian).

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Time evolution of the orbital separation during the successful CE ejection. In blue we show the data from the AREPO simulation. The black lines show the fit to these data with an exponential, a Gaussian, and a linear orbital decrease.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Characteristic strain of the successful CE ejection. The characteristic strain of the GWs released by the entire simulation (the core of the RG, its envelope, and the companion) is shown in blue. In green we show the characteristic strain of the GW signal produced by only the core of the RG and the companion. The dashed gray line represents twice the orbital frequency at the beginning of the simulation. The black lines show the characteristic strain produced by toy models (see Sect. 3.4). The LISA sensitivity from Robson et al. (2019) is shown by the dashed orange line.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Characteristic strain of the GW signal of the CE merger (in blue) assuming a polar distance of 1 kpc to the source. The sensitivities of LISA (Robson et al. 2019), DECIGO, and BBO (Yagi & Seto 2011) are shown as dashed orange, green, and red lines, respectively. The region shaded in gray represents the frequency range spanning between twice the orbital frequency at the beginning of the simulation and twice the orbital frequency at the moment when the star is disrupted.

      

    

  OEBPS/aa45109-22-fig9_small.jpg





OEBPS/aa45109-22-eq4.gif
xx — Ayy





OEBPS/aa45109-22-eq27.gif
M

i





OEBPS/aa45109-22-eq5.gif





OEBPS/aa45109-22-eq6.gif
— ;).
= dxp Qupyy —x9;0 —x;
Aj =3





OEBPS/aa45109-22-eq7.gif
he(f) =2 Fh(f).





OEBPS/aa45109-22-eq23.gif
A ()

(M) ing ).
.





OEBPS/aa45109-22-eq22.gif
cos (1)





OEBPS/aa45109-22-eq25.gif





OEBPS/aa45109-22-eq21.gif
(ag = agiga) (1 = 7) + @fina 1 = 7.
Afinal t>rT.

Alin(1) {





OEBPS/aa45109-22-eq20.gif
dess (1) = (a0 — atinat) €5+ afinal,









OEBPS/aa45109-22-eq1.gif
e = =P, 20y — 3 ® — 9P,
T, = p J
i R /Ar(n)/d X0 Quy — P — 3 D).





OEBPS/aa45109-22-fig2_small.jpg





OEBPS/aa45109-22-eq3.gif
T 1
+ x
i (x,0) = < (Age + Axe]))





OEBPS/aa45109-22-fig1.jpg
20

15

10

—10

—15

—20

)

d

(

Time

x 10"

w o w o u
@ o o o -

(wo) uonesedss [elqIO

Time (d)





OEBPS/aa45109-22-fig2.jpg
Characteristic Strain

10~

10~1°

102

10~2

10~28
10-5

—— MS Merger SNR=6.23e-02
—-——LISA sensitivity






OEBPS/aa45109-22-fig3.jpg
Orbital separation (Rg)

50

IS
o

w
o

N
o

—_
o

50

100
Time (d)

—— Successful CE

—-— Exponential
Gaussian
Linear

150 200





OEBPS/aa45109-22-fig4.jpg
/
V4
<
Q@
@
®
AN
<

CEE SNR

1016

) o o
- 159 Y
| |
o o o
— — —

ureng onsueloRIEYD

10—2

107





OEBPS/aa45109-22-fig5.jpg
Characteristic Strain

- All Mass

10~ "
= QOnly cores
—-—- Exponential
107" Gaussian

— = LISA sensitivity

1021

10~2

102






OEBPS/aa45109-22-fig6.jpg
x10°

Time (s)

)

(wo)

& -
) uonesedas [BNQIO





OEBPS/aa45109-22-fig9.jpg


OEBPS/aa45109-22-fig4_small.jpg





OEBPS/aa45109-22-eq19.gif
dexp(t) = (ap — afinal) € * + final.





OEBPS/aa45109-22-fig3_small.jpg





OEBPS/aa45109-22-eq15.gif
idal = GMy | ———
i = GV |

4dR:
@

=GM,





OEBPS/aa45109-22-eq17.gif
_ 4R
T PR





OEBPS/aa45109-22-eq12.gif





OEBPS/aa45109-22-eq11.gif
> \Mf)\:dﬂ
SNR)* :4L SO
(






OEBPS/aa45109-22-eq14.gif
oMy
d =+ R)?’

Ary =





OEBPS/aa45109-22-eq13.gif
AL/D





OEBPS/aa45109-22-eq10.gif
27T Ayt






OEBPS/aa45109-22-fig6_small.jpg





