
    
      Fig. 3 
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        Upper panel: y-axis, number of confirmed clusters; x-axis, number of galaxy redshifts sampling the confirmed clusters. Different colours and line styles are from different spectroscopic surveys.
Bottom panel: percentage of galaxy redshifts inside the confirmed clusters coming from a given survey and for a given redshift bin. Because of multiple galaxy spectroscopic measurements, the sum of the percentages for a given redshift bin is larger than 100%.

      

    

  
    
      Fig. 5 
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        Distribution of the number of spectroscopic redshifts inside clusters with a redshift measurement. The insets show the redshifthistograms of these samples. Top panel: spectroscopic + photometric redshift sample (black histograms), and spectroscopic redshift sample (red histograms) clusters. Bottom panel: XXL-N (red histograms) and XXL-S (blue histograms) clusters. Photometric redshifts are used in replacement of spectroscopic redshifts in these two histograms when spectroscopic redshifts are not available.

      

    

  
    
      Fig. 7 
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        X-ray luminosity ([image: equation]
in log unit of erg s−1
in the [0.5–2] keV band) distribution of clusters having a spectroscopic redshift and a luminosity determination. Red histogram: the C1 sample; blue histogram: the C2 sample.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Upper panel: luminosity–temperature relation with the best-fitting models. The light blue circles show the XXL-C1-GC clusters; the best-fitting model (including selection effects) is shown by the solid black line, the 1σ uncertainty represented by the grey shaded region. The best-fitting model fitted to the data using the BCES regression is shown as the dashed line. Bottom panel: evolution of the luminosity–temperature relation for XXL-C1-GC. The XXL-C1-GC clusters are represented by the light blue circles and the best-fitting model is given by the black solid line; the grey shaded region highlights the 1σ uncertainty.The “strong” and “weak” self-similar expectations are given by the red dashed and blue dashed lines, respectively.

      

    

  
    
      Table 6 

      Best-fitting parameters for the luminosity–temperature relations modelled in this work (with the 176 best C1 clusters, see beginning of Sect. 5) with Eq. (1) where L0 = 3 × 1043 erg s−1 and T0 = 3 keV.

      
        


	Relation
	Fit
	ALT
	BLT
	γLT
	Scatter σLT



	(1)
	(2)
	(3)
	(4)
	(5)
	(6)





	L-T
	BCES
	1.20 ± 0.09
	3.10 ± 0.15
	1 (fixed)
	0.64 ± 0.05



	L-T
	XXL
	0.89 ± 0.14
	3.17 ± 0.16
	0.47 ± 0.68
	0.67 ± 0.07





      

      

Notes. (1) Luminosity–temperature relation; (2) fit method; (3) normalisation; (4) slope; (5) evolution term ([image: equation]); (6) intrinsic scatter (σLT).




    

  
    
      Fig. 11 
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        Scatterplot matrix for the fit of the luminosity–temperature relation of the XXL-C1-GC sample. The posterior densities are shown along the diagonal; the
1σ,
2σ, and 3σ confidence contours for the pairs of parameters are shown in the upper right panels. The lower left panels show the Pearson’s correlation coefficient for the corresponding pair of parameters (text size is proportional to the correlation strength).

      

    

  
    
      Fig. 12 
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        Matrix plot comparing the 1σ, 2σ and 3σ contours for pairs of parameters of the luminosity–temperature relation, with the XXL-C1-GC and XXL-100-GC contours given by the black and red contours respectively.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Fit contours of the luminosity–temperature relation parameters using both the XXL Paper IV mass temperature relation (based on the XXL-C1-GC sample: black contours) and the scaled relation (normalisation of the mass–temperature decreased by 20% and using the same slope as in XXL Paper IV: red contours).

      

    

  
    
      Fig. 14 
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        Upper panel: X-ray luminosity function ([0.5–2] keV band) of the C1 cluster sample based on the 186 C1 clusters in good pointings and with redshift information. The calculation is averaged over the whole survey volume (z in 0.0–1.3) and includes an incompleteness factor of 2.6% for the five C1 clusters without any redshift estimate. The method is the same as in XXL Paper II. For comparison, the luminosity function of the XXL brightest 100 cluster sample (XXL-100-GC) is shown with the red dashed line. Finally, the dot-dashedblue line indicates the luminosity function of the C1 sample recomputed for with the old
LX − T relation of XXL Paper III, as was assumed for the XXL-100-GC sample. Lower panel: residuals of the C1 luminosity functions computed from only the northern or southern XXL field with respect to the complete luminosity function shown in the upper panel.

      

    

  
    
      Fig. 15 
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        Redshift evolution of the C1 X-ray luminosity function. The calculation relies on the same assumptions as for the full survey volume luminosity function of Fig. 14, but the sample is split into three redshift bins containing approximately the same number counts of clusters. The dashed lines show, for the same redshift bins, the luminosity function expected in the WMAP9 cosmology from our scaling relation model (M500,WL − T300 kpc
from XXL Paper IV and [image: equation]). For better visualisation, the bottom panel shows the same information in the form of a residual plot with respect to the WMAP9 expectation at low redshift. A significant negative evolution is visible at
z ≥ 0.43.

      

    

  
    
      Table 10 

      Results of the redshift measurements on the detected galaxies in the PMAS/PPak data for XLSSC 110 cluster.

      
        


	Gal
	zprev
	α
	δ
	znew
	Flag





	1
	0.4453
	33.5339
	−5.5927
	0.4453
	3



	2
	0.4453
	33.5335
	−5.5919
	0.4463
	3



	3
	0.4488
	33.5362
	−5.5730
		


	4
	0.4420
	33.5371
	−5.5830
	0.4416
	4



	5
	0.4431
	33.5282
	−5.5980
		


	6
	0.4474
	33.5306
	−5.5948
		


	7
	–
	33.5407
	−5.5846
	0.4419
	3



	8
	–
	33.5284
	−5.5812
	0.4656
	2



	9
	–
	33.5315
	−5.5750
	0.4493
	2



	10
	–
	33.5406
	−5.5907
	0.4372
	9



	A4
	–
	33.5311
	−5.5883
	0.1687
	2



	




	B2
	–
	33.5366
	−5.5817
	0.4456
	1



	B3
	–
	33.5381
	−5.5811
	0.4510
	1



	A3
	–
	33.5363
	−5.5890
	0.3267
	1



	B4
	–
	33.5359
	−5.5798
	0.4242
	1



	B5
	–
	33.5314
	−5.5804
	0.4758
	1



	C2
	–
	33.5420
	−5.5859
	0.4764
	1





      

      

Notes. Columns are: galaxy id., known redshift, coordinates (J2000), new redshift measurement, spectral flag. This spectral flag is the same as for other redshift measurements. We also recall the already known spectroscopic redshifts for this cluster (the ones with no znew). Identification numbers are the ones shown in Fig. 16 if the galaxy is inside the structure and are arbitrary identifications if outside or if the redshift value is uncertain.




    

  
    
      Fig. 16 
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        CFHTLS 2.4′× 2.3′
i′ image of XLSSC 110 with known galaxy members of the structure. Green circles are from the main dynamical structure, and red and white circles are from two secondary structures following the Serna–Gerbal technique. The large red circle represents a 500 kpc radius. White contours are for the X-ray emission. The given numbers are the galaxy identification in Table 10 and the redshifts of the same table (giving priority to the new redshifts we measured ourselves).

      

    

  
    
      Table 11 

      List of FG candidates.

      
        


	#
	Prob.
	Naf.
	Err.
	α
	δ
	z
	Samp.





	171
	0.49
	0
	0.
	31.986
	−5.871
	0.044
	80



	162
	0.38
	0
	0.
	32.524
	−6.093
	0.138
	33



	128
	0.21
	1
	0.01
	36.048
	−3.129
	0.480
	0



	127
	0.38
	0
	0.
	36.850
	−3.566
	0.325
	0



	147
	1.00
	0
	0.
	37.641
	−4.625
	0.031
	25



	554
	0.34
	0
	0.
	348.719
	−53.626
	0.202
	50



	560
	0.85
	3
	0.01
	349.420
	−52.739
	0.790
	11



	576
	0.24
	2
	0.04
	350.542
	−56.312
	0.702
	6



	597
	1.00
	0
	0.
	350.765
	−52.725
	0.151
	100



	581
	1.00
	0
	0.
	352.416
	−54.789
	0.138
	100



	520
	1.00
	0
	0.
	352.502
	−54.619
	0.175
	0



	582
	0.53
	3
	0.17
	352.610
	−54.784
	0.406
	25



	629
	1.00
	0
	0.
	353.928
	−54.349
	0.173
	100



	604
	0.23
	1
	0.37
	354.976
	−56.254
	0.381
	0



	566
	0.21
	2
	0.06
	357.008
	−53.656
	0.634
	0



	564
	0.21
	6
	0.06
	357.079
	−53.395
	0.981
	5



	567
	0.56
	1
	0.21
	357.222
	−53.823
	0.254
	0



	565
	1.00
	0
	0.
	357.339
	−53.506
	0.167
	0





      

      

Notes. Col. 1: XXLname of the confirmed galaxy structure. Col. 2: probability of the structure to be a FG. Col. 3: number of galaxies affected by catastrophic errors. Col. 4: typical uncertainty on the probability of the structure to be a FG due to catastrophic error percentages. Cols. 5 and 6: structure coordinates. Col. 7: redshift of the structure. Col. 8: spectroscopic redshift sampling percentage for the considered line of sight within the two-magnitude range (BCG excluded).




    

  
    
      Fig. B.2 
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        CFHTLS i′
band 5.5′× 3.5′
image around the XLSSC 041 confirmed z = 0.142 cluster. Magenta circles represent the member galaxies. White circles are the galaxy members of the background cluster at
z = 0.557. White contours are for the X-ray emission.

      

    

  
    
      Fig. B.5 

      
        [image: thumbnail]
      

      
        CFHTLS i′
band 4′ × 2.5′
image around XLSSC 096. Green squares represent the member galaxies of the main structure at
z = 0.520 and magentacircles are the foreground structure at z = 0.203. The large red circle represents a 500 kpc radius area. White contours are for the X-ray emission.

      

    

  
    
      Fig. B.6 

      
        [image: thumbnail]
      

      
        CFHTLS i′
band 6.5′× 4.5′
image around XLSSC 151. Magenta circles represent the member galaxies of the main structure at
z = 0.189 and blue circles those of the background structure at z = 0.280. The large red circle represents a 500 kpc radius area. White contours are for the X-ray emission.

      

    

  
    
      Fig. B.7 

      
        [image: thumbnail]
      

      
        CFHTLS i′
band 6.5′× 4.5′
images of two superposed structures. Magenta circles represent the member galaxies of the two structures at
z = 0.263 (upper panel) and at z = 0.317 (bottom panel). The large red circle represents a 500 kpc radius area. White contours are for the X-ray emission.

      

    

  
    
      Table C.1 

      Details of the PMAS/PPak observations of XLSSC 110: exposure number, run date, coordinates (J2000), air mass range.

      
        


	Exposure
	Run
	α, δ
	Air mass range





	1
	2015 Dec
	33.7941, −5.4209
	1.36–1.36



	2
	2015 Dec
	33.7932, −5.4220
	1.38–1.41



	3
	2015 Dec
	33.7936, −5.4193
	1.46–1.52



	4
	2016 Feb
	33.7960, −5.4242
	1.46–1.53



	5
	2016 Feb
	33.7945, −5.4251
	1.62–1.73



	6
	2016 Feb
	33.7945, −5.4226
	1.89–2.09





      

    

  
    
      Fig. D.1 
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        Upper panel: CFHTLS i′
band ~2′× 2′
image of the XLSSC 122 structure. Red circles represent the three detected objects along the line of sight. White contours are for the X-ray emission. Middle panel: spectrum of the southern star. Bottom panel: spectrum of the star close to the X-ray centre.
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