
    
      Fig. 3 
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        SE (purple) and NW (red) spine positions of the STIS observation. Star markers indicate the points used to fit the PA, which was forced through zero, and are overlaid for the SE (blue; dashed) and NW (orange; dashed) sides of the disk. Black dotted line corresponds to the mean PA.

      

    

  
    
      Fig. 5 
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        ADI-PCA reductions of HD110058 IFS data using 5 PCs for the Y, J, and H bands, and combined YJH data, with centroid spine position overlaid (orange). The spine measured on the STIS data in the FOV is overlaid in white. The H band image contains only the 2015-04-03 observation, while the rest combine both epochs. Images are rotated by 70.4° clockwise.

      

    

  
    
      Fig. 7 
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        Disk scale height (top) and vertical aspect ratio (bottom) of RDI-PCA reduced H23 IRDIS data using 125 PCs as a function of projected separation (SE, purple; NW, red). Scale height is expressed as the standard deviation of the Gaussian fit to a vertical slice of the disk at each separation.

      

    

  
    
      Fig. 10 
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        Disk reflectance expressed in units of (ADU s−1)disk/(ADU s−1)star. per arcsec2 as a function of wavelength. Extracted from the 2015-04-03 (top) and 2015-04-12 (bottom) IFS data, reduced using ADI-PCA with 5 PCs and spatial-mean subtracted normalised data, for the SE (purple) and NW (red) sides of the disk, measured within the regions shown on the bottom right.

      

    

  
    
      Fig. 11 
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        Offset in position angle between the two sides of a synthetic disk as a function of the Henyey-Greenstein (HG) anisotropy parameter, shown for various disk inclinations. The horizontal dotted line and the grey shaded area represents the offset measured with HST/STIS with its uncertainty.

      

    

  
    
      Fig. 12 
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        Spine position of HST/STIS optical data (blue; Fig. 4) and IFS YJH band data (red; Fig. 6) derotated by 70.4° so that the PA lies along the horizontal.

      

    

  
    
      Fig. 13 
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        Onset of warp in a disk in the case of a perturber outer to the disk (left panels) and inner to the disk (right panels); orange and green lines trace the orbit of the perturber. Systems at both 1 Myr and 20 Myr are shown as labelled in the panels. This onset is accompanied by spiral patterns that are not necessarily visible in the case where the disk is oriented (close to) edge-on (see upper panels) but are more readily visible in pole-on views (see bottom panels). In the case of an outer perturber, the spiral pattern and the onset of the warp evolve from the outer parts of the disk towards the inner parts, and conversely in the case of an inner perturber.

      

    

  
    
      Fig. 14 
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        Density maps extracted from our N-body simulation with a perturber inner to the disk, its orbit shown by the white line. We oriented the disk edge-on and show snapshots at 1, 3, 5, and 7 Myr. The warp visibly extends outwards progressively and its location is ~20 au, ~30 au, ~35 au, and ~38 au, respectively.

      

    

  
    
      Fig. 15 
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        Sensitivity limits on bound companions, obtained by combining the constraints from IRDIS/IFS direct imaging and Gaia astrometry (proper motion anomaly and excess noise). The probability to detect a planet of a given mass and semi-major axis is colour-coded with the shade of the map; the darkest area indicates a probability greater than 90%. The mass vs semi-major axis given in Eq. (2) applied for a small body located at a = 60 au (the warp radius) and for various timescales tsec is shown with coloured lines.
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