
    
      Fig. 3. 
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        Classification of temperature profiles in the THREE HUNDRED PROJECT. Left panel: Grey line shows the visually classified CC clusters. Cyan and green lines show the 20 most relaxed clusters (top panel) and 20 most smooth profiles (bottom panel). Right panel: Grey line shows the visually classified NCC clusters. Magenta and orange lines show the 20 most disturbed clusters (top panel) and irregular profiles (bottom panel).

      

    

  
    
      Fig. 5. 
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        Smooth (coarse) component of a complex temperature profile derived from the application of the Starlet transform with J = 2. The bottom panel shows the corresponding difference between true and smooth temperature profiles.

      

    

  
    
      Fig. 7. 
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        Five anchor points (example profiles), [image: equation], where e runs from 1 to 5 used in the IAE model.

      

    

  
    
      Fig. 10. 
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        Fractional 2D and 3D residuals for 115 clusters in the validation sample with IAE for the 2D–3D fit (fine binning). The three horizontal dashed black lines represent zero and ±5% fractional residuals; the vertical dashed black lines represent R500. Left panel: Grey lines show the individual 2D (top panel) and 3D (bottom panel) residuals of all the clusters. The solid black line and shaded black region in the left panels show the median and 1-σ dispersion of the 2D (top panel) and 3D (bottom panel) residual distribution, respectively. The histogram shows the distribution of residuals over all radii. Right panel: The cyan and magenta lines show the 2D (top panel) and 3D (bottom panel) residuals of the MR20 and MD20 sub-samples respectively. Green and orange lines show the 2D (top panel) and 3D (bottom panel) residuals of the MS20 and MI20 sub-samples respectively. Shaded regions show the corresponding 1-σ dispersion of the residual distribution. Regions enclosed by the solid black lines show the 1-σ dispersion of the median residual of the full validation sample. The histograms show the distribution of residuals over all radii. When given 2D profiles as input, the IAE model can reconstruct 3D temperature profiles with a fractional difference of about 5% across nearly the full radial range.

      

    

  
    
      Fig. 11. 
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        Results for the most relaxed/disturbed clusters and for the most smooth/irregular profiles with IAE for the 2D–3D fit (fine binning). Left panel: Dashed cyan and magenta lines show the true 3D temperature profiles of the most relaxed and disturbed clusters in the validation sample, respectively. Dashed green and orange lines show the most smooth and irregular true 3D temperature profiles, respectively. The solid lines and the corresponding shaded regions show the median and 1-σ dispersion of the reconstructed temperature profile obtained from the IAE model using MCMC. The dotted lines show the 2D temperature profiles actually used in the fitting.

      

    

  
    
      Fig. 12. 
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        Fractional residuals for 115 clusters in the validation sample with IAE for the 2D–3D fit (coarse binning) using 2D temperature profiles defined at twelve radial bins up to R500. Colour coding is the same as in Fig. 10. When given 2D temperature profiles with a binning scheme typical for moderately deep X-ray observations, the IAE model can still reconstruct 3D temperature profiles with fractional differences of about 5% throughout the 2D fitting range (i.e. [0.02–1] R500.)

      

    

  
    
      Fig. 13. 
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        Results for the most relaxed and disturbed clusters and for the most smooth and irregular profile with the 2D–3D fit (coarse binning) using 2D temperature profiles defined at twelve (left panel) and six radial bins (right panel) up to R500. Errors in the 2D temperature profiles are assumed to increase linearly with a radius from 5% (10%)in the innermost bin to 25% (30%) in the outermost bin for the twelve (six) bin case. Colour coding is the same as in Fig. 11.

      

    

  
    
      Fig. 14. 
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        Fractional residuals for 115 clusters in the validation sample with IAE for the 2D–3D fit (coarse binning) using 2D temperature profiles defined at six radial bins up to R500. Colour coding is the same as in Fig. (10). For simplicity, we have not shown the sub-sample cases. Even when input 2D temperature profiles with a binning scheme typical for shallow X-ray observations, the IAE model can still reconstruct 3D temperature profiles with fractional differences of about 5% throughout the 2D fitting range (i.e. [0.02–1] R500).

      

    

  
    
      Fig. 15. 
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        Fractional residuals for 115 clusters in the validation sample with IAE for the 2D–3D fit (coarse binning) using spectroscopic-like 2D temperature profiles defined at twelve radial bins up to R500. For simplicity, we have not shown the sub-sample cases.

      

    

  
    
      Fig. 16. 
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        The 1-σ dispersion in the 3D fractional differences obtained with MCMC for priors provided in Table 5 for the Vikhlinin et al. (2006) parametric model (Eq. (2)). In the figure, we consider the 2D–3D fine binning case and 2D–3D observational-like coarse binning cases with twelve and six bins. The top panel shows the results with prior ranges for a = 0 − 0.6 and c = 0 − 4, while the bottom panel presents the results with priors ranges for a = 0 − 0.1 and c = 1 − 4. The regions enclosed by cyan and magenta lines in the bottom panel show the corresponding dispersion recovered with the IAE model for the observational-like cases with twelve and six bins respectively.

      

    

  
    
      Fig. A.1. 
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        Correlation between χD and χS for the simulated clusters in THE THREE HUNDRED PROJECT. Cyan circles and green triangles represent the 20 most relaxed clusters and smooth profiles respectively. Magenta circles and orange triangles represent the 20 most disturbed clusters and irregular profiles respectively.

      

    

  
    
      Fig. A.2. 
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        Two-dimensional joint posterior probability distributions and one-dimensional marginal posterior probability distribution of IAE model parameters with 3D-3D fine binning (top panel) and 2D-3D fine (bottom panel) binning cases for the most relaxed cluster (smooth profile) and most disturbed cluster (irregular profile). The shaded contours represent the 68% and 95% confidence regions. For comparison, 2D contours in the 3D-3D fit case are shown with the dashed red and blue lines for the 2D-3D fine binning case.

      

    

  
    
      Fig. A.5. 
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        The fractional residuals for 115 clusters in the validation sample with IAE for the 2D-3D fit (coarse binning) using 2D temperature profiles defined at twelve radial bins up to R500, without considering errors on the 2D temperature profiles. Colour coding is the same as in Fig. (10). For simplicity, only the 3D temperature reconstruction is plotted.

      

    

  
    
      Fig. A.8. 
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        Left panel: Comparison of the 20 simulated 2D temperature profiles (solid points with errors) and reconstructed 2D temperature profiles obtained using IAE model (solid lines), the fitting being performed in the range [0.02-1] R500 considering six 2D temperature bins. The shaded regions represent the 1-σ dispersion of the reconstructed 2D temperature profiles. The smaller subplots show the residuals of the fit. Right panel: Solid lines and the shaded regions show the corresponding reconstructed 3D temperature profiles and the 1-σ dispersion respectively. Also shown in the dashed lines are the true 3D mass-weighted temperature profiles.

      

    

  
    
      Table A.1. 

      List of the clusters of the DR1 sample.

      
        


	PSZ2 Name
	Redshift
	M500
	Tx
	Tier*
	XMM obsid



	
	
	1014 M⊙
	(keV)
	
	center/offset





	PSZ2 G008.31-64.74
	0.312
	7.42[image: equation]
	6.77 ± 0.170
	2
	0827010901



	PSZ2 G041.45+29.10
	0.178
	5.41[image: equation]
	5.61 ± 0.088
	1
	0601080101



	PSZ2 G042.81+56.61
	0.072
	4.22[image: equation]
	-
	1
	0202080201/0827361101**



	PSZ2 G046.88+56.48
	0.115
	5.10[image: equation]
	5.08 ± 0.094
	1
	0827010601



	PSZ2 G050.40+31.17
	0.164
	4.22[image: equation]
	4.65 ± 0.056
	1
	0827040101



	PSZ2 G056.77+36.32
	0.095
	4.34[image: equation]
	5.02 ± 0.063
	1
	0740900101



	PSZ2 G056.93-55.08
	0.447
	9.49[image: equation]
	8.04 ± 0.121
	2
	0503490201



	PSZ2 G057.78+52.32
	0.065
	2.32[image: equation]
	-
	1
	0827040301/0827041801**



	PSZ2 G057.92+27.64
	0.076
	2.66[image: equation]
	3.59 ± 0.054
	1
	0827030301



	PSZ2 G066.41+27.03
	0.575
	7.69[image: equation]
	8.86 ± 0.215
	2
	0827320601



	PSZ2 G072.62+41.46
	0.228
	11.43[image: equation]
	9.00 ± 0.231
	2
	0605000501



	PSZ2 G077.90-26.63
	0.147
	4.99[image: equation]
	5.14 ± 0.086
	1
	0827020101



	PSZ2 G083.86+85.09
	0.183
	4.74[image: equation]
	5.12 ± 0.113
	1
	0827030701



	PSZ2 G113.29-29.69
	0.107
	3.57[image: equation]
	4.05 ± 0.069
	1
	0827021201



	PSZ2 G113.91-37.01
	0.371
	7.58[image: equation]
	6.67 ± 0.165
	2
	0827021001



	PSZ2 G114.79-33.71
	0.094
	3.79[image: equation]
	4.40 ± 0.075
	1
	0827320401



	PSZ2 G149.39-36.84
	0.170
	5.35[image: equation]
	5.75 ± 0.101
	1
	0827030601



	PSZ2 G195.75-24.32
	0.203
	7.80[image: equation]
	8.01 ± 0.232
	2
	0201510101



	PSZ2 G207.88+81.31
	0.353
	7.44[image: equation]
	6.32 ± 0.184
	2
	0827020301



	PSZ2 G224.00+69.33
	0.190
	5.11[image: equation]
	5.23 ± 0.098
	1
	0827020901



	PSZ2 G238.69+63.26
	0.169
	4.17[image: equation]
	4.80 ± 0.093
	1
	0500760101



	PSZ2 G243.15-73.84
	0.410
	8.09[image: equation]
	7.11 ± 0.151
	2
	0827011301



	PSZ2 G243.64+67.74
	0.083
	3.62[image: equation]
	4.51 ± 0.053
	1
	0827010801



	PSZ2 G277.76-51.74
	0.438
	8.65[image: equation]
	7.40 ± 0.183
	2
	0674380301



	PSZ2 G287.46+81.12
	0.073
	2.56[image: equation]
	3.86 ± 0.105
	1
	0149900301



	PSZ2 G313.33+61.13
	0.183
	8.77[image: equation]
	8.15 ± 0.129
	2
	0093030101



	PSZ2 G313.88-17.11
	0.153
	7.86[image: equation]
	8.52 ± 0.210
	2
	0692932001



	PSZ2 G324.04+48.79
	0.452
	10.58[image: equation]
	11.5 ± 0.295
	2
	0112960101



	PSZ2 G340.94+35.07
	0.236
	7.80[image: equation]
	6.28 ± 0.153
	2
	0827311201



	PSZ2 G349.46-59.95
	0.347
	11.36[image: equation]
	10.7 ± 0.257
	2
	0504630101





      

      
Notes: We quote: the PSZ2 name, the redshift, the nominal integrated mass from Planck data as derived from the mass with Eq. 9 in Planck Collaboration V (2013) (M500), the average spectroscopic temperature measured in the [0.15-0.75] R500 range (Tx), the Tier to which each cluster belongs (see CHEX-MATE Collaboration (2021) for details) and the XMM-Newton observations used in the analysis. * Tier 1 comprises a low redshift sample of clusters with a redshift range of [0.05-0.2] and mass values in the range of M500 = [2 − 9]×1014 M⊙. Tier 2 represents a sample of the massive clusters with M500 > 7.5 × 1014 M⊙ in the [0.2–0.6] redshift range. ** Due to the need for background treatments using off-set observations, these two clusters were excluded from the analysis in this work.
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