
Abstract: Observational studies of distant X-ray luminous galaxy clusters can provide a direct view of the assembly phase of the most 
massive dark matter halos, the early thermodynamic history of the X-ray emitting hot intracluster medium, and the evolution of galaxy 
populations in the densest environments. Here we discuss the status of our ongoing efforts to find and study systems at z>0.8 within the 
XMM-Newton Distant Cluster Project (XDCP). This survey has compiled the largest sample of spectroscopically confirmed X-ray clusters 
to date, currently comprising 31 systems in the redshift range  0.78<z<1.6. We present recent multi-wavelength observations of several 
newly identified massive high-z clusters. 
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I.  Gallery of selected newly confirmed  
    X-ray luminous galaxy clusters at  
    z>0.8 from the XDCP survey 

III. XMMU J1230.3+1339 at z=0.975:  
      the assembly of a massive system 

IV. Moving into the redshift desert at z≥1.5  

II. Redshift distribution status of spectros- 
     copically confirmed XDCP clusters 

Multi-wavelength view of XMMU J1230+1339. Left:  Color composite (UB+Vr+iz) of the R500 region with semi-
transparent Chandra X-ray emission overlaid. Center left: Projected red galaxy density map for the R200 region (outer 
circle, R500: inner circle). Center right: Chandra X-ray surface brightness map. Right: Weak lensing mass density map. 

Redshift histogram of  
the current XDCP 
 cluster sample 

Cluster Characteristics: 
z = 0.975 
TX = 5.3 keV  (±13%) 
fX

0.5-2keV = 5.1·10-14 erg/s/cm2 

LX,bol= 6.5·1044 erg/s (±10%) 
M200= 4.2·1014 Msun (±20%) 

Properties of the galaxy cluster XMMU J1007+1237 at z=1.555. Left: H-band view of the core region with XMM contours overlaid in 
cyan and labeled spectroscopic members. Center: VLT/FORS2 spectra of the currently identified 4 member galaxies. The galaxies 
with IDs 3&4 show very strong OII emission indicative of ongoing starburst activity. Right:  z-H vs. H color-magnitude diagram of the 
cluster environment. Some of the brightest galaxies close to the center (blue squares) are not on the red-sequence yet owing to their 
still ongoing starburst activity.  

zf=5 (1Zsun) Cumulative  redshift 
 distribution N(>z) of  
confirmed clusters 

Left: Comparison of various mass estimates for XMMU J1230+1339. The 
combined best mass constraints are indicated in the top row and by the red 
dashed lines. Center:  Color composite (UB+Vr+iz) with Chandra X-ray 
contours  of the dynamically very active core region with an ongoing central 
merging event to the North-West. The label ‘i’ indicates an interacting galaxy 
pair in the cluster infall region, and ‘t’ shows a tidal tail of stellar material. 
The location of a marginally extended radio source is marked by the green 
ellipse. Right: Reconstructed 3-D accretion geometry of the cluster 
environment. The radial redshift dimension is along the y-axis, the x-direction 
cuts along the main SE-NW axis of the cluster.  
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Cluster Characteristics: 
z = 1.555 
fX

0.5-2 = 5.6·10-15 erg/s/cm2 

LX,bol= 2.1·1044 erg/s (±20%) 
M200≅2·1014 Msun (±35%) 
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Upcoming: 
Left: 1.5’x1.5’  IzH color image with X-ray 
contours of the massive cluster X0044-20 at 
z=1.58 (Santos et al., to be subm.). Center:4’x4’  
zH image of the system X0338+00 at z=1.490 
with X-ray (cyan) and red galaxy density 
contours (red) overlaid (Nastasi et al., to be 
subm.). Right: z-band image with isophotal con- 
         tours of its forming  double-cored BCG. 


