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        Variation of the furthest anchoring radius of the stellar field in the disk Rout with the stellar field in the cases with αm = 0.1 (which are all with a magnetospheric ejection launched from the system) is not large (left). Without the magnetospheric ejection, the scattering in this result is much larger. Inner disk radius Rin in the same cases displays a clear increasing trend with the increase of stellar magnetic field (right).

      

    

  
    
      Fig. 5. 
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        Mass fluxes in the code units [image: equation] in the various flow components in the simulation b5, shown in Fig. 1. With vertical solid lines is indicated the time interval in which we average the fluxes in each of the flow components. With the solid (black) line is shown the mass flux through the disk at R = 12R⋆ and with the dotted (blue) line the mass flux loaded onto the star through the accretion column. Those two fluxes are much larger than the fluxes in the other components of the flow. The mass flux flowing through the magnetospheric ejection at the radius R = 12R⋆ is shown with the dot-dashed (red) line, and the mass flux into the stellar wind from the vicinity of the stellar surface is shown with the long-dashed (green) line.
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        Torques on the star in the simulation b16 (which is the DC case), with the same strength of magnetic field, 500 G as in the simulations b5 and b8, but with a star rotating two times faster. In this case, stellar rotation will be slowed down by the torque, because more of the torque comes from the disk beyond the corotation radius Rcor. The meanings behind the lines are the same as in the previous figure.

      

    

  
    
      Fig. 10. 
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        Torques by the stellar wind [image: equation] (expressed in units of J⋆) in dependence of the stellar rotation rate in the cases without magnetospheric ejection (αm = 0.4, 0.7, 1.0). With the square, circle and triangle symbols are plotted approximate matching functions, indicated in each panel. In most of the cases, [image: equation] is increasingly negative with the increase in stellar magnetic field strength and rotation rate. The cases with slower stellar rotation often do not match the approximated functions.

      

    

  
    
      Fig. 11. 
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        Torques, [image: equation], (expressed in units of J⋆) exerted on the star by material infalling from the disk in all the cases without magnetospheric ejection: these are all the cases except a,b,c,d(1,5,9,13), with the resistive coefficient αm = 0.4, 0.7 and 1.0. Approximate matching functions and trends in solutions with different stellar rotation rates and magnetic field strengths are shown as [image: equation] (top) and [image: equation] (bottom). The dependence on αm is small.

      

    

  
    
      Fig. 12. 
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        Total torques in the system [image: equation], (expressed in units of J⋆) in the cases without magnetospheric ejection from Fig. 11 all but a,b,c,d(1,5,9,13). Results with the same resistive coefficient, αm, are shown together and corresponding matching functions are outlined. The dependence on αm is small.

      

    

  
    
      Fig. 13. 
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        Mass losses in the outflow and in the stellar wind, Ṁout and ṀSW, and mass flux through the disk Ṁd in solutions with magnetospheric outflow (αm = 0.1), in terms of the dependence of the stellar rotation rate (top) and of the strength of stellar magnetic field (middle). The mass flux onto the star Ṁ⋆ is also shown (bottom). The values of Ṁout and Ṁd are computed at R = 12R⋆, while ṀSW and Ṁ⋆ are computed at the stellar surface. For illustration, shown are examples of matching functions. Note: the y-label multiplication factor is given in the left upper corner of the panels.

      

    

  
    
      Fig. 14. 
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        Components of the mass fluxes, Ṁ, in terms of the dependence of the anomalous resistive coefficient, αm, for different strengths of the stellar magnetic field in the cases with fastest stellar rotation in our simulations, Ω⋆ = 0.2Ωbr. The values of Ṁout and Ṁd are both computed at R = 12R⋆, where the flow is most stable. The latter is computed across the disk height, and corresponds to the total mass accretion rate available for distribution in the system. The component ṀSW at the same stellar rotation rate is shown together with corresponding torques in Fig. 9. Note: the y-label multiplication factor is given in the left upper corner of the panels.

      

    

  
    
      Fig. 15. 
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        Torques by the stellar wind [image: equation] (expressed in units of J⋆) in cases a,b,c,d(3,7,11,15) with αm = 0.7. Triangle symbols represent approximate matching function. The torque by the stellar wind is in most of those cases increasingly negative with increasing stellar rotation rates.

      

    

  
    
      Fig. 16. 
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        Comparison of our results (shown in solid lines) with the results from Gallet et al. (2019; shown in dashed lines) expressed in our units of J⋆ (top). The line colors correspond to the same magnetic field strengths in both solid and dashed lines. In the leftmost panel, Kacc = 1 was set in Eq. (12), and K1 = 1.7 and K2 = 0.0506, m = 0.2177 in Eqs. (9) and (10). The results from our simulations differ from Gallet et al. (2019) predictions, in which they assumed those factors to be constant. In our simulations, those quantities are self-consistently adjusting. Examples of curves (bottom) for the same models by Gallet et al. (2019) as in the top panels (shown with the dashed lines) with the accretion factors Kacc, KME, and K1 modified in such a way to (at least in some of the solutions) better match the results from our simulations, shown with the solid lines. The text gives details on the modifications.
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