
    
      Fig. 3. 
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        Images and photon rings at 230 GHz. Three leftmost columns: inner 50 μas of the low-spin (a = 0.01) brightness temperature maps. The two left columns share the same linear color scale, which goes up to a brightness temperature of 3.7 × 1010 K. The third column is in logarithmic scale, with the overall scale varying across panels to enable better visualization. The total specific flux of each image, as well as the maximum brightness temperature of each n = 2 image (in units of 109 K), are indicated in yellow font. The white dashed curve in the left column shows the primary image of the equatorial event horizon. Rightmost column: Horizontal (red) and vertical (blue) cuts of the full and n = 2 brightness temperature profiles, centered around the n = 2 peaks regions. The temperature ratios r between the two n = 2 peaks are provided.

      

    

  
    
      Fig. 5. 
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        Origin of n = 2 emission. We show geodesics corresponding to the maximum intensity of the n = 2 ring of each model along a horizontal cut, on the left (blue) and right (red) sides of the image (see inset of the upper-left panel). The accretion flow and spin parameters are specified in the upper-left corner of each panel. The blue and red ellipses encircle the region emitting most of the n = 2 photons loaded onto each geodesic. The blue geodesic is abruptly cut in the lower-right panel because the medium becomes optically too thick (defined in the code as a transmission smaller than 10−6). For each ellipse, the local values of the emitted frequency (νem), self-absorbed emission (em, in cgs units), transmission (tr), and redshift factor (g3) are provided, as well as the resulting increment of specific intensity δIν (see Eq. (13) for the definition of these quantities).

      

    

  
    
      Fig. 7. 
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        Visibility amplitude profiles for all low-spin (a = 0.01) models. The full profile |V(u, φ)| is shown in black, the n = 1 profile |V1(u, φ)| in green, and the n = 2 profile |V2(u, φ)| in red. The four upper panels correspond to an orientation φ = 0° (perpendicular to the spin axis, ⊥), and the four lower panels to an orientation φ = 90° (parallel to the spin axis, ∥). The accretion flow model is specified in the top-right corner of each panel.

      

    

  
    
      Fig. B.1. 
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        Validity of the approximated emissivity given by Eq. (B.3). This figure shows the ratio of (X1/2 + 211/12X1/6)2 to X [or equivalently, of the emissivity (B.1) to its approximation (B.3)] as a function of magnetic field strength B and dimensionless temperature Θe, fixing sin θ = 1 and ν = 230 GHz (and neglecting redshift effects). The solid white curves are level sets of ratios of 1.5, 2 and 3. The dashed red curves are level sets of the X parameter corresponding to X = 10 and X = 100.

      

    

  
    
      Fig. B.2. 
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        Values of the parameter ζ [Eq. (B.7)] as a function of the magnetic field strength B and dimensionless temperature Θe. Here, we fix sin θ = 1. Our models always stay in the part of the plane located above the dashed horizontal red line (Θe > 5, where the approximation (B.1) is good) and below the dashed red contour (X > 10, where the approximation (B.3) is excellent). The solid white contours are level sets of ζ.

      

    

  
    
      Fig. D.1. 
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        A null geodesic of order n = 2 (two θ turning points), in blue. The black disk is the event horizon and the yellow lines indicate the angular turning points θ− and θ+ = π − θ−, which are computed from the analytical expression for θ− as a function of black hole spin and the geodesic constants of motion (see, e.g.,Gralla & Lupsasca 2020a). The three equatorial crossings of the geodesic are labeled by the black dots.

      

    

  
    
      Fig. D.2. 
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        Precision of the geodesic integration. The figure shows the evolution of the difference between the initial and current values of the geodesic constants E = −pt (blue) and L = pϕ (orange), as well as the quantity |Ir − Gθ| (green), as a function of the integration step. The peak of |Ir − Gθ| happens close to an angular turning point where the geodesic evolves in the Kerr spherical null geodesics region.
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