
    
      Fig. 3. 
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        Comparison of the fiducial photometric redshift to the photometric redshift obtained from three combinations of Euclid and ancillary photometry. In each panel, the catastrophic outlier fractions (OLFs) are reported for two fiducial redshift bins, z = 1–6 and z = 6–8. The OLF represents the fraction of sources with |zsim − zfid|/(1 + zfid) > 0.15. The outlier identification boundaries are indicated with solid red lines. The data points are presented as 2D histograms with bin size Δz = 0.1. The colour bar corresponds to the number of galaxies in each bin and is the same for all panels. The solid orange line is the identity curve. Data outside the two solid red lines are identified as catastrophic outliers.

      

    

  
    
      Fig. 5. 
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        (IE − YE) versus (YE − JE) colour diagrams in eight cases of combinations of Euclid and ancillary data, showing only sources with a flux measurement in the IE and/or YE band. In the scenario of Euclid data only, this means that 1.4% and 46% of the true z > 6 sources and contaminants are left out of the colour-colour diagram. The z > 6 contaminants and true z > 6 galaxies are shown with red stars and blue diamonds, respectively (lower limits are shown with arrows in corresponding colours). The stable intermediate-z sources are shown in light brown hexagonal bins, where the colour intensity corresponds to the number of galaxies in each bin (darker colours correspond to more sources). The various colour selection criteria and the conditions they meet are listed at the top, and the criteria are indicated in the colour diagrams with dashed coloured lines.

      

    

  
    
      Fig. 6. 
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        Histogram of the HE-band S/N. Contaminants and true z > 6 galaxies as identified from Euclid data alone are displayed in red and blue graphs, respectively. The vertical dashed lines indicate the 3σ, 5σ, and 10σ detection cutoffs. The contamination fraction and completeness computed for the three cuts are indicated in the table.

      

    

  
    
      Fig. 9. 
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        Fiducial COSMOS photometry-derived stellar mass, colour excess, and age distributions of the stable intermediate-z galaxies (in light brown) and the z > 6 contaminants. The latter are divided into three samples: contaminants with fiducial z = 1–3.5 (in hatched green), contaminants with fiducial z = 3.5–5 (in red) and contaminants with fiducial z = 5–6 (in purple). The median of each distribution is indicated with a vertical line in a corresponding colour. The upper panels show contaminants identified from Euclid data alone, and the lower panels show contaminants identified from Euclid+H20+Spitzer data.

      

    

  
    
      Fig. 10. 
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        Normalised, stacked probability distribution function of the redshift, PDF(z), of the z > 6 contaminants and true z > 6 galaxies identified from Euclid data. The fiducial PDF(z) derived from COSMOS 28-band photometry is shown in the left panel; the simulated PDF(z) derived from Euclid photometry is shown on the right.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Fiducial stellar mass versus Euclid (+ancillary) photometry-derived stellar mass for true z > 6 galaxies (upper panels) and z > 6 contaminants (lower panels), for three scenarios of Euclid and ancillary photometry. The number of galaxies shown is indicated in the upper-left corner of each panel, as is the bias and scatter σf. The bias is defined as mean[(Msim − Mfid)/Mfid] and the scatter as rms[(Msim − Mfid)/Mfid]. The colour intensity corresponds to the number of galaxies in each bin (darker colours correspond to more sources).

      

    

  
    
      Fig. 12. 
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        Fiducial colour excess versus Euclid photometry-derived colour excess for true z > 6 galaxies (left panel) and z > 6 contaminants (right panel). The colour intensity corresponds to the number of galaxies in each bin (darker colours correspond to more sources).

      

    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
        Template UltraVISTA H magnitude distribution in Δm = 0.1 mag bins (left panel) and fiducial photometric redshift distribution in Δz = 0.2 bins (right panel) of the faint mock sample. In both panels, the corresponding re-normalised CANDELS distributions are shown in red outlines.

      

    

  
    
      Fig. 14. 
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        Median simulated magnitudes of the faint mock sample in the Euclid, Rubin, and Spitzer filters. Light brown circles represent stable intermediate-z galaxies, red stars z > 6 contaminants, and blue diamonds true z > 6 galaxies. For each population, the dotted lines indicate the 16th and 84th percentiles. The 2σ flux limits are shown with green bars. The selection of intermediate-z, contaminants, and z > 6 galaxies from the faint mock sample is based on Euclid+Rubin+Spitzer data. The median magnitudes for z > 6 galaxies in the Rubin u and g bands and for contaminants in the Rubin u band are equal to −99 (no intrinsic flux) and therefore omitted from this figure.

      

    

  
    
      Table 6. 

      Contaminants amongst z > 6 galaxies in the restricted faint mock sample.

      
        


	Filters
	True z > 6
	Contaminants
	Contamination fraction
	Completeness





	Euclid
	609
	204
	
[image: equation]
	91%



	




	Euclid + Rubin
	609
	202
	
[image: equation]
	91%



	Euclid + Rubin DDF
	636
	28
	
[image: equation]
	95%



	Euclid + H20
	617
	172
	
[image: equation]
	92%



	




	Euclid + Spitzer
	312
	107
	
[image: equation]
	91%



	




	Euclid + Rubin + Spitzer
	315
	97
	
[image: equation]
	92%



	Euclid + Rubin DDF + Spitzer
	329
	18
	
[image: equation]
	96%



	Euclid + H20 + Spitzer
	309
	94
	
[image: equation]
	90%





      

      
Notes. Number of true z > 6 galaxies and z > 6 contaminants, from various combinations of Euclid and ancillary data, based on the restricted faint mock sample. The restricted faint mock sample consists of sources that have a 5σ flux measurement in at least one the Euclid NIR bands. We report the contamination fraction and z > 6 completeness, where the latter is calculated as the fraction of all fiducial zfid = 6–8 sources that satisfy the detection threshold requirement.
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