
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Lyman-α emission toward the SPT2349-56 protocluster system at z = 4.3. Left: the area covered by MUSE is shown, with the HST F160W image in the background in gray scale, and red contours representing a rendered Lyman-α image. The latter was obtained as the average of each individual line map of the detected LAEs and the LAB, in steps of 2, 5, and 7σ, where σ is the rms noise level in the average image. The blue circles highlight the locations of the ALMA [C II] and CO(4–3) line detections in the field (Miller et al. 2018; Hill et al. 2020). Green squares show the locations of the LBGs in the field (Rotermund et al. 2021). Right: map of ALMA [C II] line emission toward the identified Lyman-α blob (LAB) shown in the background, with blue circles representing the location of the previously identified [C II] line emitters C10, C14, and C17 (see Table 2; Hill et al. 2020). Red contours show the Lyman-α emission of the LAB at 2, 5, and 7σ.

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Continuum-subtracted spectra of the Lyman-α emission line identified significantly within the MUSE footprint around SPT2359-56. The spectra are centered at the central velocity of the protocluster (λ = 6444.2 Å). The measured fluxes are given in Table 1. The red dotted line shows the redshift determined using the prescription from Verhamme et al. (2018). The nomenclature of the LAEs does not follow the signal-to-noise ratio of the emission lines.

      

    

  
    
      Table 1. 

      Results of the blind line, narrowband, and prior selected sample search in the MUSE data cubes.

      
        


	ID
	RA
	Dec
	Δv( ‡ )
	FWHM
	SLyα
	EW



	…
	(J2000)
	(J2000)
	(km s−1)
	(km s−1)
	(10−20 erg cm−2 s−1)
	(km s−1)





	LAB
	23:49:43.39
	−56:38:23.49
	−450 ± 108
	760 ± 40
	3660 ± 1030
	1530



	LAE1
	23:49:41.28
	−56:37:58.20
	−362 ± −68
	330 ± 20
	510 ± 150
	540



	LAE3
	23:49:42.18
	−56:38:10.48
	−193 ± 79
	330 ± 50
	2220 ± 280
	1230



	LAE8
	23:49:40.03
	−56:37:34.11
	1426 ± 71
	330 ± 30
	2300 ± 430
	1300



	




	Tentative candidates ( † )



	




	NL3
	23:49:44.73
	−56:38:39.99
	−1818 ± 39
	270 ± 90
	210 ± 150
	1705



	LAE2
	23:49:44.26
	−56:38:40.90
	476 ± 69
	330 ± 50
	190 ± 170
	570



	LAE4
	23:49:39.90
	−56:38:12.22
	52 ± 65
	380 ± 30
	240 ± 170
	830



	LAE5
	23:49:43.47
	−56:37:02.37
	−362 ± 78
	440 ± 50
	370 ± 240
	670



	LAE6
	23:49:40.96
	−56:37:09.18
	424 ± 67
	310 ± 50
	330 ± 200
	560



	LAE7
	23:49:45.41
	−56:37:28.70
	455 ± 70
	320 ± 30
	320 ± 220
	1170





      

      
Notes. ( † )List of Lyman-α line candidates, which showed (S/N)det > 5 as computed in the LSDCat detection cube. Despite the high S/N obtained in the “maximal” LSDCat extraction, these detections are considered tentative based on their low significance measured in the original cube through homogeneous 1″ radial aperture measurements. ( ‡ )Velocity offset relative to the protocluster’s mean [C II]-derived redshift of z = 4.304 and corrected following Verhamme et al. (2018).



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Observed [C II] line profiles obtained with ALMA for sources C10, C14, and C17 (see, Hill et al. 2020), which overlap spatially with the Lyman-α Blob obtained with MUSE (see Fig. 2). The scaled Lyman-α profile is shown in orange for reference. The velocity scale refers to z = 4.304 for all emission lines. The Lyman-α spectra is not corrected by Verhamme et al. (2018).

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Lyman-α spectrum of the LAB compared to the best-fit models that assume different systemic redshifts for the emitting source. The models are described in the text and their best-fit parameters are listed in Table 2. The best description of the observed Lyman-α spectrum is given by models 1–3, suggesting that the emission is produced by photoionization either from SMGs C14 or C17, or from the protocluster core.

      

    

  
    
      Table 2. 

      Results from the radiative transfer modeling of the LAB line profile.

      
        


	Model
	Source ( † )
	zsys
	vexp
	log(NHI)
	τd
	log(T)
	EW(Lyman-α)
	σ(Lyman-α) ( ‡ )



	
	
	
	(km s−1)
	(cm−2)
	
	(K)
	(Å)
	(km s−1)





	0
	C10
	4.2895 ± 0.0019
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	1
	C14
	4.3057 ± 0.0020
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	2
	C17
	4.3049 ± 0.0020
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]



	3
	Core
	4.3040 ± 0.0020
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]
	
[image: equation]





      

      
Notes. ( † )Source assumed to be producing the Lyman-α emission. Its [C II] redshift is assumed to be the systemic redshift of the system for each model. ( ‡ )σ = FWHM/2.35.



    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Continued.

      

    

  
    
      Fig. C.1. 

      
        [image: thumbnail]
      

      
        Multiwavelength cutouts centered at the position of the LAEs reported in this work. Left: HST F160W. Center: Ultradeep IRAC mosaic. Right: Moment 0 of MUSE.

      

    

  
    
      Fig. C.2. 
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        Continued.
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