
    
      Fig. 3. 
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        Example triangle with our used notations. The sidelengths are denoted by x1 = X3 − X2 and cyclic permutations. The interior angles of the triangle are denoted by ϕi, whereas φi are the angles that the sidelengths take with respect to the x-axis. We also show two possible definitions of its centre: The orthocenter O is at the intersection of the three altitudes (blue dashed); the centroid C is at the intersection of its three medians (red dashed). Figure adapted from Schneider et al. (2005).

      

    

  
    
      Fig. 5. 
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        Third-order aperture mass statistics [image: equation] when modelled directly from the bispectrum (Eq. (31), blue line) compared to the ones constructed from modelled shear 3pcf (Eq. (35), coloured crosses). The dotted lines denote the respective B-modes. We plot [image: equation](θ1, θ2, θ3), where θ1 is constant in each row, θ2 is constant in each column and θ3 varies along the x-axis in each panel. The yellow, green, red and purple dots denote the [image: equation] we get from the shear 3pcf when we bin r, u and v in 7 × 7 × 7, 10 × 10 × 10, 15 × 15 × 15 and 20 × 20 × 20 bins, respectively.

      

    

  
    
      Fig. 7. 
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        Third-order aperture masses from our modelling pipeline using B IHALOFIT (Eq. (31), blue) compared to the ones measured directly from the MS. The direct measurements on the convergence maps (Eq. (25)) are shown in green, and the measurements converted from shear 3pcf (Eq. (35)) are shown in orange. Both statistics were computed from 32 lines of sight of the MS, the error bars denote the error on the mean. We note that for the largest angle of 32′, a direct measurement could not be obtained due to the limited size of the individual light cones.

      

    

  
    
      Fig. A.1. 
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        Top panels: convergence bispectrum at z = 1 extracted from the MS (orange) and modelled from BIHALOFIT (blue). Bottom panels: ratio of measurement over the model. The error bars denote the error on the mean of all 64 lines of sight. For each point, we compute the average in a bin of width Δℓ = 0.13ℓ, both in the measurements and the model. For the model, we use equation (8) of Joachimi et al. (2009) as a weight for different triangle configurations within one bin.

      

    

  
    
      Fig. B.1. 
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        Real (red) and imaginary (blue) parts of the first natural component of the shear three-point correlation function Γ(0). Each plot panel corresponds to one fixed triangle shape shown in the bottom-right corner; the x-axis represents the length of the red triangle shape. We compare an integration of the analytic bispectrum model (B.9, dark solid) and the analytic solution (B.8, light dashed). Under each panel we show the difference between the integration and the analytic solution, multiplied by a factor of 105 for visibility.

      

    

  
    
      Fig. C.1. 
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        Same as Fig. 4, just for the second natural component Γ(1).

      

    

  
    
      Fig. C.2. 
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        Accuracy of the emulated aperture statistics model data vector m(Θ) for the KiDS-1000 setup. Given the bispectrum accuracy of 10% (Takahashi et al. 2020), the emulator uncertainty plays a negligible role in the modelling process.

      

    

  
    
      Fig. C.3. 
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        Comparison of the measured KiDS-1000-like data vector in the T17 simulations to the modelled vector of the second- and third-order aperture statistics. The orange band is the expected KiDS-1000 uncertainty.
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