
    
      Fig. 7. 
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        UltraVISTA Ks-band image of G237. The spectroscopic members in G237 are shown as open circles (magenta: 2.15 ≤ z < 2.164, and light blue: 2.19 < z < 2.20). SPIRE 350 μm contours are shown in orange, and XMM 4.5–10 KeV contours in blue. Left panel: size of 7′ × 7′, and right panel: zoom of 1.5′ × 1.5′ where the largest densities of spectroscopic members and of X-ray and sub-mm sources are situated.

      

    

  
    
      Fig. 10. 
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        Rest-frame U − V vs. V − J colors (left panel) and rest-frame NUV − r vs. r − K colors (right panel) for the 31 spectroscopic members (full blue circles; AGN are shown in red, and SPIRE detected sources with a green square). The black line separates quiescent galaxies (top left) from SFGs (bottom right) in both panels (Williams et al. 2009; Arnouts et al. 2013; Davidzon et al. 2016).

      

    

  
    
      Fig. 11. 
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        Stacked rest-frame VIMOS spectrum of 26 member candidates with z = 2.15–2.20 (red solid line). The 1σ uncertainty is shown as gray filled region. The dashed black line is a linear fit obtained to estimate the UV spectral slope β, where Fλ ∝ λβ. The solid black curve represents the pseudo-continuum obtained by linearly interpolating the error-weighted average flux density in the “features-free” windows defined in Table 3 in Rix et al. (2004). The vertical dashed lines represent the location of the main spectral features as annotated (nebular: blue, ISM: orange, stellar photosphere: green, stellar winds: red).

      

    

  
    
      Fig. 13. 
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        Stellar metallicity values derived from the co-added UV spectrum of 26 SFG members using the UV indices described in Sect. 5.3.3, and listed in Table 4 (black diamonds). The vertical dashed line represents the error-weighted mean, and the gray area the associated 1σ uncertainty.

      

    

  
    
      Fig. 14. 
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        Stacked spectrum (black solid line) and 1σ uncertainty (gray filled area) compared with composite spectra obtained from stacking the VANDELS spectra of two LAE subsamples: Q3 (top panel: magenta line); and m3 (bottom panel: blue line) (Cullen et al. 2019, 2020). Below each panel residuals are plotted and the 1σ uncertainty (gray shaded area) associated with our stack. The main spectral features are highlighted with vertical dashed lines and annotated.

      

    

  
    
      Fig. 16. 
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        SFR as a function of stellar mass for the 31 spectroscopic members (full circles, magenta: 2.15 ≤ z ≤ 2.164, green: 2.164 < z < 2.19, and blue: 2.19 ≤ z ≤ 2.20). AGN are indicated with a black star, and sources detected by SPIRE with a cyan square. The black dashed line is the MS relation at z = 2.17 as formulated by Speagle et al. (2014) (corrected for a Chabrier (2003) IMF), and the black dotted lines represent a factor of 3 scatter around the MS.

      

    

  
    
      Table 10. 

      Protoclusters from the literature at 1.9 < z < 2.6.

      
        


	Name
	Redshift
	N
	Selection
	ΣSFR
	Reference



	
	
	members (a)
	method (b)
	(M⊙ yr−1)
	





	CARLA J1018+0530
	1.952
	8
	HzRG
	512
	(1)



	CARLA J0800+4029
	1.985
	9
	HzRG
	754
	(1)



	Cl J1449+0856
	1.990
	15
	phot
	1236
	(2,3)



	CARLA J2039−2514
	1.999
	9
	HzRG
	945
	(1)



	ZFIRE
	2.085
	9
	phot
	4002
	(4)



	MRC 1138−262
	2.157
	36
	HzRG
	5713
	(5,6,7)



	PHz G237.01+42.50 ss1
	2.155
	20
	sub-mm
	1002
	(this work)



	HELAISS02
	2.170
	4
	sub-mm
	1492
	(8)



	2QZCluster
	2.230
	7
	sub-mm
	2004
	(9)



	CC2.2
	2.233
	40
	HAE
	2228
	(10)



	HS 1700+64
	2.310
	13
	sub-mm
	5290
	(9,11,12)



	HATLAS J084933
	2.412
	4
	sub-mm
	6026
	(13)



	PCL 1002
	2.472
	41
	sub-mm
	4447
	(14)



	4C 23.56
	2.488
	27
	HzRG
	3887
	(6,15)



	CL J1001
	2.507
	14
	phot
	2790
	(16)



	USS 1558−003
	2.528
	35
	HzRG
	2375
	(6)



	HXMM20
	2.609
	5
	sub-mm
	1877
	(8)





      

      
Notes.

(a) Number of spectroscopically confirmed members for which a SFR estimate is available.


(b) The listed protoclusters have been found through the following methods, HzRG: search around a HzRG, phot: identification of an overdensity of photometrically selected high-z sources, sub-mm: overdensity of sub-mm sources, HAE: overdensity of Hα emitters in narrowband images.


References. (1) Noirot et al. (2018), (2) Smith et al. (2019), (3) Valentino et al. (2015), (4) Hung et al. (2016), (5) Dannerbauer et al. (2017), (6) Tadaki et al. (2019), (7) Hatch et al. (2009), (8) Gómez-Guijarro et al. (2019), (9) Kato et al. (2016), (10) Darvish et al. (2020), (11) Lacaille et al. (2019), (12) Chapman et al. (2015), (13) Ivison et al. (2013), (14) Casey et al. (2015), (15) Lee et al. (2017), (16) Wang et al. (2018).



    

  
    
      Fig. C.1. 

      
        [image: thumbnail]
      

      
        Stacked rest-frame VIMOS spectra of 26 member candidates with z = 2.15–2.20 (red solid line in top panel), of 16 members with zflg≥2 (purple solid line in middle panel), and of 12 members with z = 2.15–2.16 (magenta solid line in bottom panel). In all panels, the gray filled region represents the 1σ uncertainty, the dashed green line is a linear fit obtained to estimate the UV spectral slope β, where Fλ ∝ λβ, and the solid black curve represents the pseudo-continuum obtained by linearly interpolating the average flux density in the "features-free" windows defined in Table 3 in Rix et al. (2004). The vertical dashed lines represent the location of the main spectral features as annotated (nebular: blue, ISM: orange, stellar photosphere: green, stellar winds: red).

      

    

  
    
      Fig. D.3. 
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        6″×6″ ACS I-band and UltraVISTA YJH cutouts of the sources at 2.164< z< 2.19. Source ID and morphological classification are the following: (a) 54765: Disk, (b) 55951: Disk, (c) 56005: Disk.
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