
    
      Table 2. 

      Cluster samples from Illustris TNG300-1.

      
        


	z
	No. of
	Median [image: equation]
	50% range
	(min-max) [image: equation]



	
	clusters
	[1014 M⊙]
	[1014 M⊙]
	[1014 M⊙]





	0.01
	224
	1.64
	1.24–2.48
	1.00–15.0



	0.11
	212
	1.59
	1.26–2.39
	1.01–12.6



	0.21
	181
	1.48
	1.22–2.25
	1.01–9.65



	0.31
	157
	1.49
	1.24–2.15
	1.02–8.24



	0.42
	134
	1.43
	1.20–1.91
	1.00–7.68



	0.52
	109
	1.39
	1.20–1.91
	1.00–7.54



	0.62
	97
	1.42
	1.16–1.83
	1.00–5.29



	0.73
	70
	1.32
	1.15–1.74
	1.01–4.34



	0.82
	57
	1.38
	1.12–1.78
	1.01–4.47



	0.92
	44
	1.33
	1.11–1.88
	1.00–4.30



	1.04
	33
	1.43
	1.15–1.91
	1.02–4.37





      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Relation between MAR and MARt. The curves show MAR3D(A)/MAR3D(A = 0.72) as a function of A in the range of 0.45 − 0.95 for six redshifts from z = 0.01 to z = 1.04. The error bar shows the median interquartile range of the ratio at A = 0.72.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Relation between [image: equation] and redshift. The small circles show the [image: equation] of individual clusters as a function of redshift, color coded by [image: equation]. The points include clusters over the entire redshift range. We introduced an artificial jitter on the exact redshifts to make the dependence of [image: equation] on [image: equation] more evident. The transparent black circles with error bars show the median and interquartile range of [image: equation] in each redshift bin.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Relation between tinf and [image: equation]. The colored circles show tinf of individual clusters as a function of their mass [image: equation] in the three redshift bins z = 0.01, 0.62, and 1.04 (cyan, violet, and magenta, respectively). The squares with error bars indicate the median and the interquartile range in eight fixed logarithmic bins of mass. The lines show power law fits to the data.

      

    

  
    
      Table 4. 

      MAR3D as a function of [image: equation].

      
        


	Redshift
	a [104 M⊙ yr−1]
	b





	0.01
	0.657 ± 0.003
	1.188 ± 0.002



	0.11
	0.766 ± 0.006
	1.145 ± 0.003



	0.21
	1.44 ± 0.01
	0.846 ± 0.003



	0.31
	1.434 ± 0.008
	0.929 ± 0.003



	0.42
	2.08 ± 0.01
	0.742 ± 0.003



	0.52
	2.24 ± 0.02
	0.805 ± 0.003



	0.62
	1.98 ± 0.03
	0.993 ± 0.007



	0.73
	2.75 ± 0.05
	0.60 ± 0.01



	0.82
	3.5 ± 0.2
	0.87 ± 0.02



	0.92
	4.1 ± 0.3
	0.73 ± 0.03



	1.04
	4.9 ± 0.4
	1.01 ± 0.02





      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Comparison between our MARs and previously published results. Upper panel: squares show MAR3Ds from Fig. 8 as a function of [image: equation] and color coded by redshift, from dark blue to dark red as the redshift increases from bin to bin: z = 0.01, 0.21, 0.52, 0.82, and z = 1.04. The lines show MARs from merger trees by Fakhouri et al. (2010, dotted line) and by Diemer et al. (2017, solid line). Lower panel: squares again show the true MARs from TNG300-1 as a function of [image: equation]. Triangles show the MAR3Ds from Pizzardo et al. (2022) as a function of [image: equation] in four redshift bins: z = 0.01, 0.19, 0.44, and z = 1.00. The stars show the MARs of ten observed stacked clusters from the HectoMAP survey (Pizzardo et al. 2022).

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Comparison between fits to our MARs and previously published fits. The solid, dotted, and dashed lines show the fit of the analytic relation proposed by Fakhouri et al. (2010) to the IllustrisTNG MARs (Eq. (8), see Sect. 5), the fit by Fakhouri et al. (2010), and the fit by Diemer et al. (2017), respectively, at z = 0.31. The shadowed turquoise band shows the typical 1σ IllustrisTNG scatter. The gray shadow indicates a similar assumed scatter for the merger tree models (gray bands).

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Comparison between MARs from galaxies and dark matter. Upper panel: blue squares (orange dots) and blue (orange) error bars show the median and the interquartile range of the true MARs based on galaxies (dark matter) as a function of redshift. Lower panel: points show the median ratio between the dark matter and galaxy MARs as a function of redshift. The dash-dotted line shows the median ratio.

      

    

  
    
      Fig. A.1. 

      
        [image: thumbnail]
      

      
        Average density and mass radial profiles as a function of redshift. Upper panel: Ratio between the median shell density of clusters at the six redshifts z = 0.01, 0.21, 0.42, 0.62, 0.82, and 1.04 relative to z = 0.01. The color coding is shown in the legend. The thick section of each ratio shows the infalling shell (Sect. 4.1, Table 3). Bottom panel: Same as the upper panel but for the median cumulative mass profile.
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