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        Host star’s evolutionary tracks in the SwoP scenario. Top panel: Surface-rotation-rate evolution versus age for our optimal stellar model, with Ωin = 1, 2, 3.2, 4, 5, 6, 7, 8, 9, 10, 18 Ω⊙. The dashed red line shows the evolution of the critical rotation velocity (Ωcrit), defined as the velocity at which the centrifugal acceleration at the equator equals the gravity. The magenta and black markers show GJ 504’s surface rotation rate, with age uncertainties derived from the global and local minimisation modelling, respectively. Middle panel: Evolution of stellar Rossby number (RO). RO for GJ 504 is indicated by the red, black, and blue circles corresponding to the lower, mean, and upper values of the largest age uncertainty, respectively. The grey and black stars represent the values obtained from τconv as in Wright et al. (2011) and Wright et al. (2018). Analogously, the magenta markers represent the same quantities for the smallest age uncertainty. Bottom panel: Evolution of X-ray luminosity for each of the considered rotators. The black and blue markers show the X-ray luminosities from Voges et al. (1999), Wright et al. (2011) (ROSAT) and in this work (eROSITA), respectively. Analogously, the magenta markers represent the same quantities for the smallest age uncertainty. In all panels, the starting point of the tracks corresponds to the dissipation of the protoplanetary disc (2 Myr for Ωin = 18 Ω⊙; 6 Myr for the other ones).
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        Different orbital evolutions for a planet with 1 ≤ Mplin/MJ ≤ 10 and 0.02 ≤ ain (AU) ≤ 0.1 computed for Ωin = 3.2 Ω⊙ (top panel), Ωin = 5 Ω⊙ (middle panel), and Ωin = 18 Ω⊙ (bottom panel). The salmon-coloured hatched area shows the parameter space for which, after the engulfment, it is possible to reproduce the rotational period and X-ray luminosity of GJ 504 when considering the largest age uncertainty. The lime-hatched area indicates a subset of the salmon-hatched area, for the smaller age uncertainty. The grey shaded area shows the region below the Roche limit.
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        Host star’s evolutionary tracks in the SwP scenario. Evolution of stellar surface-rotation rate (top panel), stellar Rossby number (middle panel), and X-ray luminosity (bottom panel) under the impact of planetary inward migration. For the stellar initial surface-rotation rate, we considered the following values: Ωin = 1, 2, 3.2, 4, 5, 6, 7, 8, 9, 10, 18 Ω⊙. For the planetary mass, we considered Mpl = 3 MJ, and for the initial planetary orbital distance, we considered ain = 0.025 AU. The meaning of the other quantities is the same as in Fig. 3.

      

    

  OEBPS/aa52580-24-eq8.gif





OEBPS/aa52580-24-eq9.gif





OEBPS/aa52580-24-eq5.gif





OEBPS/aa52580-24-eq6.gif






OEBPS/aa52580-24-fig5_small.jpg





OEBPS/aa52580-24-fig8_small.jpg





OEBPS/aa52580-24-fig2.jpg
%1 eRASS 2

=R 4 By
3 a:iﬁﬁ%

o3 a5
Energy [keV]

Energy [keV]

03 05
Energy [keV]






OEBPS/aa52580-24-fig5.jpg
Qin=3.2 Qo

No Orbit change

Mpl (MJu)

Qin =5 Qo

No Orbit change

1 2 3 4 5 6 7 8 9 10

Mpl (MjJu)
0.10 Qn =18 Qo
0.08
__0.06
o
<
o

0.04

0.02

1 2 3 4 5 6 7 8 9 10
Mpl (MJju)





OEBPS/aa52580-24-fig9.jpg
Q/Qe

1030_

Lx (erg/s)

1029_

—of ROSAT

| ot eROSITA

1028

107 108 10°
Age(yr)





OEBPS/aa52580-24-fig4_small.jpg





OEBPS/aa52580-24-fig7_small.jpg





OEBPS/aa52580-24-eq19.gif
w (L @)

861w





OEBPS/aa52580-24-eq16.gif





OEBPS/aa52580-24-eq15.gif





OEBPS/aa52580-24-eq18.gif





OEBPS/aa52580-24-eq17.gif





OEBPS/aa52580-24-eq14.gif





OEBPS/aa52580-24-eq13.gif
2%

Y

5%
N






OEBPS/aa52580-24-eq10.gif





OEBPS/aa52580-24-fig6_small.jpg





