
    
      Fig. 3 
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        Disks with confident recovery in Ks-band via NMF data imputation, as a function of (a) Gaia DR3 Rp magnitude or (b) 2MASS Ks magnitude with the Rp – K color. Each connected pair is a host-reference pair, with their on-sky angular separation from Gaia DR3 in degrees. Notes: (1) Certain systems with marginal detections in NMF data imputation are marked as non-detection (e.g., HD 163296 or m). (2) The size of reference star symbols reflects typical uncertainties in color-magnitude measurements, zoom in the figure for actual error bars colored yellow for all systems.

      

    

  
    
      Fig. 5 
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        RDI contrast curves (left) and AMES-Cond mass limits (right) of DI-sNMF reductions for systems in Fig. 2 (see Sect. 4 for the detailed calculation procedure). Within ~0″.2, the measured contrast is prone to transmission reduction near the coronagraphic edge. The contrast peak at −1″ for j (HD 100453) is the binary companion. The contrast curve for t (PDS 66) is the deepest due to the faintness of the disk. The data used to create this figure are available at the CDS.

      

    

  
    
      Fig. 7 
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        Ks-band polarization fraction curves, see Appendix C.1 and Table C.1 for the analytical expressions using scaled beta distribution. Best-fit curves with gray segments inaccessible from observation, based on system inclination assuming infinitely thin disks. The error bar on the top right, which could be used to infer the systematic uncertainty from the fitting method, is from the standard deviation of three sets of MWC 758 best-fit results.

      

    

  
    
      Fig. A.1 
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        Ks-band 𝒰ϕ maps with dimensions of 2″ × 2″ with different color bars in linear scale. The field of view of each panel corresponds to those in Fig. 1. The data used to create this figure are available at the CDS.

      

    

  
    
      Fig. A.2 
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        Transmission profiles, as well as the central wavelengths, for SPHERE/IRDIS in the Y, J, H, and Ks bands.

      

    

  
    
      Fig. C.1 
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        Qϕ to total intensity conversion using polarization fraction with scaled beta distribution, (a): direct polarization map division, (b): Savitzky–Golay filtered Qϕ data. From top to bottom, A: LkCa 15, on 2020 December 8; B1: SZ Cha, on 2020 December 29; B2: SZ Cha, on 2020 December 30; C: V1247 Ori, on 2020 December 24. From left to right, 1: Qϕ data; 2: total intensity data from data imputation; 3: total intensity data converted from Qϕ data using polarization fraction maps; 4: RDI KLIP residuals using total intensity models; 5: polarization maps used to model total intensity data with RDI KLIP. A comparison between (a) and (b) shows an improvement of retrieving quality with the Savitzky–Golay filter. Nevertheless, the patterned residuals show that a single profile is limited in describing polarization fraction maps, especially when multiple disk components exist: modeling for separate disk components (e.g., rings in LkCa 15 and SZ Cha) is needed for authentic description of polarization fraction curves.

      

    

  
    
      Fig. C.2 
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        Best-fit polarization curves assuming beta distribution from RDI KLIP forward modeling in Figure C.1, the peak polarization locations are marked with circles. The light gray curves denote scattering angle ranges that are not accessible for inclined thin disks with no flaring. (a) Direct conversion: the extracted profiles are different even for the same system (i.e., B1 and B2). (b) Conversion with Savitzky-Golay filtered Qϕ data: the extracted curves are less distinct, since such reductions are less prone to pixel-wise discrete noise.

      

    

  
    
      Fig. D.1 
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        Models of Ks-band polarization fraction with dimensions of 2″ × 2″ with identical color bars in linear scale (see Fig. 6 for the observation). The non-masked areas are regions used for polarization fraction modeling with scaled beta distribution in Sect. 5. The data used to create this figure are available at the CDS.

      

    

  
    
      Fig. D.2 
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        Residuals of Ks-band polarization fraction maps in Fig. 6 (smoothed by Savitzky-Golay filter in Sect. C.5) subtracted by the models in Fig. D.1, with dimensions of 2″ × 2″ with identical color bars in linear scale. Combining the standard deviation of each residual map of ≈0.05 statistically, with an uncertainty of ≈0.03 systematically from the three MWC 758 observations in Fig. 7, we assign a total uncertainty of 0.06 for the maximum polarization fraction values.

      

    

  
    
      Fig. E.1 

      
        [image: thumbnail]
      

      
        ADI contrast curves obtained from High Contrast Data Centre (left) and AMES-cond mass limits (right) for systems in this study, the line colors are consistent with Fig. 5. Disk hosts with only PDI detections (or marginal PDI detections) are displayed with light gray color with solid lines, and annotated with gray symbol; reference stars are in dotted light gray lines. For HD 163296, the ADI contrast curves are displayed and annotated in blue. The data used to create this figure are available at the CDS.
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