
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
        CFHT/Megacam r-band image (north top and east left) of the galaxy cluster A780 with the contour levels of the XMM-Newton X-ray image superimposed (photons in the energy range 0.7−1.2 keV, De Grandi et al. 2016). Cluster members, as defined in Sect. 4, are highlighted by red circles (see Table 1). The numbers denote the galaxies discussed in the text: ID 47 (the BCG where the Hydra A radio source is located) and ID 97 (LEDA 87445).

      

    

  
    
      Table 1. 

      Radial velocities of 126 member galaxies of A780.

      
        


	ID
	α, δ (J2000)
	r
	V
	ΔV
	Source



	
	
	
	(km s−1)
	(km s−1)





	1
	9 16 58.13, −12 05 28.6
	16.50
	16 338
	50
	L



	2
	9 16 58.23, −12 14 06.4
	16.55
	16 200
	58
	L



	3
	9 17 16.46, −12 19 07.4
	16.73
	16 988
	72
	L



	4
	9 17 21.29, −12 18 02.0
	16.92
	16 583
	56
	L



	5
	9 17 24.58, −12 23 21.7
	17.35
	14 401
	130
	L



	6
	9 17 27.02, −12 29 59.5
	20.63
	16 534
	210
	V





      

      
Notes. Full table is available at CDS. We list: identification number of each galaxy, ID; right ascension and declination, α and δ (J2000); r magnitude; heliocentric radial velocities, V = cz, with errors, ΔV; source of spectroscopic data (V: VLT, T: TNG, L: S04).



    

  
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Near-IR diffraction-limited image of the BCG and ID 50 taken with the MCAO system of the Gemini South telescope (adapted from Fig. 5 in Neichel et al. 2014). The insets show the wavelength-calibrated TNG spectra of BCG and its close projected companion.

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Distribution of galaxy redshifts within z = 0.2. The histogram refers to all galaxies with the spectroscopic redshift in the region of A780. The histogram with the thick, red line refers to the 131 galaxies assigned to the A780 peak by the 1D DEDICA reconstruction method (faint line). The inset shows the 126 member galaxies with the redshifts of the BCG and LEDA 87445 indicated.

      

    

  
    
      Fig. 4. 

      
        [image: thumbnail]
      

      
        Rest frame velocity Vrf = (V − ⟨V⟩)/(1 + z) vs. projected cluster-centric distance R for galaxies with redshifts in the range ±8000 km s−1 (black dots). Circles indicate the 126 members of the cluster. The large and small red squares refer to the BCG and LEDA 87445, respectively. The green curves contain the region where |Vrf| is smaller than the escape velocity (see text).

      

    

  
    
      Table 2. 

      Global properties of A780.

      
        


	Ngal
	(a)α(J2000), δ(J2000)
	⟨V⟩
	σV
	R200
	M200



	
	(h:m:s, ° : ′ : ″)
	(km s−1)
	(km s−1)
	(Mpc)
	(1014 M⊙)





	126
	09 18 05.66, −12 05 43.8
	16 313 ± 71
	
[image: equation]
	1.65 ± 0.10
	5.4 ± 1.5





      

      
Notes.

(a) As center, we list the position of the BCG.




    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Aperture color vs. Kron-like magnitude diagram (g − r vs. r). All galaxies with available spectroscopy and member galaxies are indicated by red crosses and blue squares, respectively. The large blue square and triangle indicate the BCG and LEDA 87445, respectively. The black line shows the color-magnitude relation obtained for the member galaxies.

      

    

  
    
      Fig. 6. 

      
        [image: thumbnail]
      

      
        Spatial distribution of the 126 spectroscopically determined cluster members on the sky and the relative isodensity contour map obtained with the 2D DEDICA method (black dots and blue contours). The two black crosses indicate the position of the BCG and LEDA 87445. The plot is centered on the cluster center and circle contains the cluster within a radius of 0.5 Mpc ∼ 1/3 × R200. Labels refer to the 2D DEDICA peaks in the galaxy distribution shown in Table 3.

      

    

  
    
      Table 3. 

      2D DEDICA substructure.

      
        


	Group
	Ngal
	α(J2000), δ(J2000)
	ρ
	⟨V⟩



	
	
	(h:m:s, ° : ′ : ″)
	
	(km s−1)





	Core (BCG)
	53
	09 18 04.8, −12 05 20
	1.00
	15 990 ± 198



	S
	20
	09 18 12.3, −12 15 17
	0.46
	16 279 ± 189



	SSE (LEDA)
	22
	09 18 22.3, −12 20 05
	0.51
	16 766 ± 183



	SE
	9
	09 18 38.6, −12 12 05
	0.27
	16 663 ± 232





      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Dressler & Schectman bubble plot for the DSV test. Spatial distribution of the 126 cluster members, each indicated by a symbol: the larger the symbol, the greater the deviation |δi, V| of the local mean velocity from the global mean velocity. The blue thin and red thick circles indicate where the local mean velocity is smaller or larger than the global mean velocity. The diagram is centered on the center of the cluster and the large and small crosses indicate the BCG and LEDA 87445. The arrow indicates the direction of the velocity gradient, which points toward the region with high velocities.

      

    

  
    
      Fig. 8. 

      
        [image: thumbnail]
      

      
        Distribution of δi, V values of the deviation of the local mean velocity from the global velocity (according to the DSV test, see text). The solid line histogram indicates the observed galaxies. The dashed line histogram indicates the galaxies of the simulated clusters, normalized to the number of observed galaxies. The red vertical lines indicate the |δi, V|> 2 regions where we expect to find substructure members.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Spatial distribution of the 126 cluster members on the sky, with the groups discovered with the 3D DEDICA method indicated by different symbols. From low to high velocities: 3DLVG (blue circles), 3DMVG1 (cyan rotated squares), 3DMVG2-BCG (cyan circles), 3DMVG3 (green squares), and 3DHVG-LEDA (red circles). The crosses indicate the BCG and LEDA 87445.

      

    

  
    
      Table 4. 

      3D DEDICA substructure.

      
        


	Group
	Ngal
	Vpeak
	α(J2000), δ(J2000)
	ρ



	
	
	(km s−1)
	(h:m:s, ° : ′ : ″)
	





	3DMVG2(BCG)
	34
	15 812
	09 18 04.6, −12 05 12
	1.00



	3DHVG(LEDA)
	32
	16 932
	09 18 25.3, −12 21 06
	0.30



	3DMVG1
	20
	15 761
	09 18 08.4, −12 14 41
	0.54



	3DLVG
	20
	15 521
	09 18 04.3, −12 06 55
	0.86



	3DMVG3
	11
	16 406
	09 18 01.7, −12 15 44
	0.33





      

      
Notes. For each group we list: the number of member galaxies, Ngal; the positions of the peaks in velocity, Vpeak, and spatial coordinates, α and δ; the relative densities, ρ.



    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Dendrogram obtained by the H-tree algorithm. The x-axis is the binding energy, here in arbitrary units with the lowest negative energy levels on the left. The labels indicate prominent galaxies and structures.

      

    

  
    
      Table 5. 

      Kinematic properties of the group related to LEDA 87445.

      
        


	Group (a)
	Ngal
	(b)α(J2000), δ(J2000)
	⟨V⟩
	σV
	Method of detection



	
	
	(h:m:s, ° : ′ : ″)
	(km s−1)
	(km s−1)
	





	HVG05
	20
	09 18 24.53, −12 20 52.2
	17 273 ± 97
	
[image: equation]
	1D KMM within 0.5 Mpc



	3DHVG
	32
	09 18 25.18, −12 23 25.9
	17 140 ± 92
	
[image: equation]
	3D DEDICA



	3DSHVG
	30
	09 18 25.22, −12 22 58.2
	17 193 ± 89
	
[image: equation]
	3D DEDICA-Silvermann



	HTG2
	5
	09 18 29.15, −12 21 52.1
	17 285 ± 293
	
[image: equation]
	H-tree





      

      
Notes.

(a) For comparison, the center and velocity of LEDA 87445 are 09 18 27.44−12 22 24.0 and 17 236 ± 46 km s−1, respectively.


(b) As centers, we list the biweight mean values of galaxy right ascensions and declinations.
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