
    
      Fig. 3 
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        Total and pure line visibilities for an exemplary baseline from the AS 353 observation. Top: visibilities before the spectral correction was applied. Blue and grey shaded regions indicate the uncertainties on the total and pure line visibilities, respectively. Bottom: same baseline after the correction. Especially with respect to the computation of the pure line visibilities, the change appears significant in the red wing of the signal.

      

    

  
    
      Fig. 5 
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        Sample overview for emission region sizes and photocenter shifts. Top: Brγ half-flux radii (yellow), compared to K-band NIR continuum half-flux radii (red) and co-rotation radii (green) across the sample. We note that Brγ region and continuum HWHMs are based on a Gaussian disk and a Gaussian ring model, respectively, which should approximately reflect the differences in the morphology of both regions. The objects are given in order of descending mass-accretion rate. Bottom: the distribution of photocentre shift angles across the line for the entire sample. The x-axis shows the minimum difference angle between the relative shift vector and the position angle of the continuum disk. The white channel serves as the point of reference for the relative shift vector. An angle of 0° means the photocentre shift vector is aligned with the disk axis, as would for example be expected for a disk in rotation. A difference angle of 90° indicates that the shift vector is perpendicular to the disk axis. A clustering of points close to a certain difference angle indicates an alignment of the photocentre shifts along a preferential axis. VV CrA shows a monoaxial distribution of photocentres, while for other targets more complex profiles with multiple alignments are indicated. The number stated in brackets after the object name gives the average error on the angle for the five central channels.

      

    

  
    
      Fig. 7 
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        Spectrum (top), size (middle), and photocentre shift (bottom) profiles for the two epochs of RU Lup in 2019 and 2021. Shaded regions indicate uncertainties.

      

    

  
    
      Fig. 10 
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        Spectrum (top), size (middle), and photocentre shift (bottom) profiles for TW Hya. Shaded regions indicate uncertainties.

      

    

  
    
      Fig. 11 
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        Spectrum (top) and size (bottom) profile for S CrA N. Due to the poor quality of the phase data we chose not to include an analysis of the photocentre shift distribution for this object. Shaded regions indicate uncertainties.

      

    

  
    
      Fig. 12 
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        Spectrum (top), size (middle), and photocentre shift (bottom) profiles for DoAr 44. Shaded regions indicate uncertainties.

      

    

  
    
      Fig. 13 
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        Brγ emission region image of the magnetospheric accretion region of an RU Lup-like system at the Brγ peak wavelength, obtained from radiative transfer modelling with MCFOST. Depicted here are the accretion columns at the line centre, the star and the shock region at high latitude, as well as a contribution coming from a faint magnetospheric continuum. The model is axisymmetric, i.e. the magnetic axis is aligned with the stellar rotational axis, i.e. the vertical axis in the image above.

      

    

  
    
      Fig. 14 
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        Brγ spectral line profiles produced by the radiative transfer models at different inclinations of the magnetosphere. As we move to higher inclinations, the peak line-to-continuum flux ratio decreases and the line broadens. The inverse P Cygni profile with a redshifted absorption feature disappears beyond inclinations of 54°, as the accretion columns cover less of the stellar surface and the shock region. The blue- and redshifted velocity components of the rotating magnetosphere are increasingly separated, leading to a double peaked profile at high inclinations. We note that the synthetic data were convolved with a Gaussian and brought to the spectral resolution of GRAVITY.

      

    

  
    
      Fig. 15 
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        Model images and derived quantities of the Brγ emission region. The three columns on the left show the continuum-subtracted Brγ emission region image at three different velocities, while the two columns on the right show the photocentre shift profile and the size profile across all velocity components of the Brγ line, for a range of inclinations between 5° and 67°. The model images correspond to the blue, white and red channels marked with a bold black outline, and the photocentres and region sizes in those particular channels are defined by the red dots and the semi-major axes of the red ellipses, respectively. Only the semi-major axis of the ellipse is left as a free parameter of the fit, which emulates the approach taken with the observational data. Figure 16 shows the corresponding profiles if inclination and position angle are also free parameters of the fit.

      

    

  
    
      Fig. 16 
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        Model images, photocentre, and size profiles at different inclinations as in Fig. 15, but in this version the position angle and inclination of the red ellipse are free parameters of the fit. This approach does not match the data treatment and suffers from a lack of constraints along the axis of the uv coverage gap, but finds better fitting solutions at high inclinations. We note that while the size profile is different between the two approaches, the photocentre profile is not affected by this and identical to Fig. 15.

      

    

  
    
      Fig. A.2 
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        Fitting of the differential phase data.

        Top: Differential phase data from the UT4-UT1 baseline of the RU Lup observation in 2021. Here the coloured squares indicate again the pure line differential phases, excluding the influence of the continuum via Eq. A.5.

        Bottom: From the pure line differential phases we obtained the photocentre shifts as projected onto the six baselines. We deprojected the overall shift vector by fitting a cosine function to the projected shift magnitudes at the respective baseline angles.

      

    

  
    
      Fig. D.3 
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        Observational data for AS 353. Differential phases and closure phases have been shifted by ±5 deg at certain baselines.

      

    

  
    
      Fig. D.4 
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        Observational data for AS 353. Differential phases and closure phases were omitted due to poor data quality.

      

    

  
    
      Fig. D.5 
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        Observational data for AS 353. Differential phases and closure phases have been shifted by ±5 deg at certain baselines.

      

    

  
    
      Fig. D.7 
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        Observational data for AS 353. Differential phases and closure phases have been shifted by ± 5 deg at certain baselines.
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