
    
      Fig. 3. 
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        Redshift distribution of our HLIRG (red), quasar (blue) and SMG (cyan) samples in the three deep fields after location restriction. Most HLIRGs are locacted at z > 2. SMGs have a broadly similar redshift distribution as HLIRGs, while quasars only partly overlap with the HLIRGs at 2 < z < 3. Due to small number statistics, we only study HLIRGs at 2 < z < 4 and we use quasars at 2 < z < 3 for a cross-check.

      

    

  
    
      Fig. 5. 
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        Distribution of HLIRG neighbors (red empty circles), quasar neighbors (blue squares), and random galaxies neighbors (black stars) as a function of stellar mass. The red solid circles represent the subset of HLIRGs which are the most promising protocluster candidates (see Sect. 5). Three columns represent neighbors found within 3 Mpc, 6 Mpc, and 10 Mpc respectively. Two rows display results in two redshift bins. The dashed lines are stellar mass completeness limits in each redshift bins. We combine Poisson error, photometric redshift uncertainty, and standard deviation in the three fields for the HLIRG neighbors. We only consider sampling uncertainty for quasar neighbors and random neighbors. We find no excess in quasar neighbors at 2 < z < 3 and a weak excess in HLIRG neighbors at 3 < z < 4 compared with random neighbors. This excess disappear as searching radius increases. For the most promising protocluster candidates, we observe an enhanced excess signal.

      

    

  
    
      Fig. 7. 
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        Normalized 3.6 μm magnitudes distribution of the deep IRAC-selected photo-z catalogs (black), HLIRG neighbors (red hatched), quasar neighbors (blue) and SMG neighbors (cyan; only in the LH field) within 3 Mpc. We find that HLIRG neighbors are predominantly faint in the 3.6 μm band.

      

    

  
    
      Fig. C.1. 
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        Measurements for a list of 30 the most promising HLIRGs that reside in overdense regions. Left: Cumulative 250 μm flux density distribution of HLIRG neighbors within 100″ compared with random neighbors. Right: Overdensity parameters measured within different radius.

      

    

  
    
      Fig. C.1. 
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        continued.

      

    

  
    
      Fig. C.1. 
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        continued.
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