
    
      Fig. 3. 
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COSEBI measurements and their best fitting model (see Table A.2). We show the best-fitting theoretical prediction with a red curve ([image: equation]) and the gravitational lensing (GG) contribution with a blue dashed curve. A zero line is shown for reference (black dotted). The E-modes are shown in the top triangle, while the B-modes are shown in the bottom one. The predicted B-mode signal is zero. We use the first five COSEBI E-modes in this analysis, as shown here. With the labels z − ij we show that redshift bins i and j are used for the corresponding panel. The COSEBIs modes are significantly correlated (see Fig. B.1), such that their goodness-of-fit cannot be established by eye.



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
Measurements of the shear correlation functions. The best fitting curves are shown in red (see Table A.2, [image: equation]) and the gravitational-only (GG) signal is shown in blue (dashed). The top and bottom triangles show ξ+ and ξ−, respectively. The gray shaded region is excluded from the analysis, due to its sensitivity to small physical scale. Each panel is labelled based on the redshift bin pair that it represents.



    

  
    
      Fig. 7. 
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Impact of nuisance parameter treatment and tomographic bin exclusion on Σ8 constraints. Results are shown for COSEBIs (left), band powers (centre) and 2PCFs (right), with fiducial constraints in orange, pink, and cyan, respectively. We use the best-fitting value of α for the fiducial chain of each set of statistics to define Σ8 (Eq. (14)) using the covariance matrix generated from the Tröster et al. (2020a) values instead of the iterative covariance used in Sect. 4.1. The value of α for each panel is given underneath. Two sets of credible regions are shown for each case: the multivariate maximum posterior (MAP, circle) with PJ-HPD (solid) credible interval and the maximum of the Σ8 marginal posterior (diamond) with its highest density credible interval (dot-dashed). The shaded regions follow the fiducial PJ-HPD results of the corresponding statistics. We show Planck results (red), as well as the fiducial results of the other two statistics for the given α of each panel for comparison. Cases 5–12 show the impact of different observational systematics, while cases 13 and 14 show results for the impact of astrophysical systematics. The last six cases present the effect of removing redshift bins and their cross-correlations from the analysis.



    

  
    
      Fig. 10. 
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Comparison between KiDS-1000 and other surveys in the S8 − Ωm plane. The fiducial KiDS-1000 results which use COSEBIs (orange) and the Planck primary anisotropy constraints (red) are shown in both panels. The DES-Y1 results of Troxel et al. (2018b, purple) and HSC-Y1 results of Hikage et al. (2019, grey) are shown in the left panel, while the KV450 constraints of Wright et al. (2020a, green) and the joint KV450 and DES-Y1 results of Asgari et al. (2020, blue) are shown in the right panel. A summary of these constraints in S8 can be found in Fig. 9.



    

  
    
      Fig. A.1. 
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Redshift distribution of sources in log-space. The distributions for each bin is shown for the full range of redshifts used in this analysis. Compare with Fig. 2.



    

  
    
      Fig. A.2. 
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The best-fitting curve of the form σ8 = Σ8(Ωm/0.3)−α and its resulting Σ8. Here we demonstrate the fitting method using band powers. The dashed curve in the right-hand panel shows the best-fitting function to all samples in the σ8 and Ωm plane for which we find α = 0.58. The left-hand panel shows the resulting marginal Σ8 posterior against Ωm.



    

  
    Table A.2. 

Marginal constraints on all model parameters.




	
	COSEBIs

	Band Power

	2PCFs




	
	Best fit + PJ-HPD
	Max + marginal
	Best fit + PJ-HPD
	Max + marginal
	Best fit + PJ-HPD
	Max + marginal





	S8
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	Ωch2
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[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	Ωbh2
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[image: equation]
	
[image: equation]
	
[image: equation]



	h
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[image: equation]
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[image: equation]
	
[image: equation]
	
[image: equation]



	ns
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	AIA
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	Abary
	
[image: equation]
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	σ8
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	Ωm
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	δz1
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	δz2
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	δz3
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	δz4
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	δz5
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[image: equation]
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	104δc
	–
	–
	–
	–
	
[image: equation]
	
[image: equation]






Notes. We show two sets of estimates for each parameter and the three two-point statistics employed in this work. The estimates are the maximum posterior of the full multivariate distribution (MAP) together with the projected joint highest posterior density (PJ-HPD) interval, and the maximum of the one-dimensional marginal distributions with the marginal highest density credible interval (CI). In the first block of parameters we show estimates in bold, if they are constrained on both sides given the criterion in the text. For parameters that are only constrained on one side we show only the corresponding error in bold.




  
    
      Fig. A.3. 
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Constraints on sampled cosmological and astrophysical parameters. Results are shown for COSEBIs (orange), band powers (pink) and the 2PCFs (cyan). We use kernel density estimation to smooth the distributions, which in the case of poorly constrained parameters can produce artificial constraints near the prior boundaries (for example constraints on h or Ωbh2).



    

  
    
      Fig. A.4. 
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Constraints on δz and the intrinsic alignment amplitude AIA. The δz nuisance parameters represent our uncertainty in the mean of the redshift distributions. The input prior region is shown in grey. The prior for AIA is flat within its boundaries (the full range is between −6 and 6), while correlated Gaussian priors are used for the δz nuisance parameters (the δz priors are shifted to have a zero mean). Results are shown for COSEBIs (orange), band powers (pink) and the 2PCFs (cyan).



    

  
    
      Fig. A.5. 
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Comparison between S8 constraints of different surveys (extended version of Fig. 9). The top three group of bars show our KiDS-1000 results, for COSEBIs, band powers and 2PCFs. The green bars show the constraints from other cosmic shear surveys and the red ones refer to Planck 2018 results. The solid bar in each set shows the projected joint highest posterior density (PJ-HPD) credible region encompassing 68.3% of all sampled points (with the multivariate maximum posterior where determined). The dot-dashed bar displays the 1σ credible region around the maximum of the marginal distribution of S8 (Marginal HPD). For the external results we plot a third bar (dotted) showing their nominal reported values.



    

  
    
      Fig. B.1. 
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Cross-correlation matrix between COSEBIs (En), band powers (𝒞E,l) and 2PCFs (ξ±) from SALMO mocks. The top triangle shows the cross-correlation values corresponding to the colour-bar. The bottom triangle highlights the entries with more than 20% (red) or less than −20% (blue) correlation. We show results for tomographic bin combinations of the lowest and highest redshift bins only, resulting in three blocks per statistic containing the bin combinations 1–1, 1–5, and 5–5.



    

  
    
      Fig. B.5. 
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Marginal posteriors using band powers in the internal consistency test that isolates all bin combinations involving the second tomographic bin. The test duplicates the sampling parameters (with fixed δz) and assigns them to the two parts of the data vector. The orange contours refer to the split including the second bin and all its cross-correlations, while the blue ones present the constraints from the remainder of the redshift bins (and their cross-correlations). The cross-covariance between the two parts of the data are included via the data covariance matrix. Other divisions of the data show much more consistent results.



    

  
    
      Fig. E.1. 
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Distribution of COSEBI E- and B-modes in SALMO simulations, as a function of tomographic bin combination and COSEBI mode. The plot shows the p-value of a Kolmogorov-Smirnov test of the sampling distribution from 1000 mocks compared to a Gaussian. The minimum p-value that we find is 0.01, showing a marginally non-Gaussian distribution.
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