
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Swift-XRT image of the field around SDSS J113603.51+550430.9, obtained from the merged event file and restricted in the 0.5–10 keV energy range. The image is smoothed with a Gaussian kernel of 15 pixels (native pixel size of Swift-XRT is 2.357″) and binned by a factor of 2. Radio contours obtained at 6″ at 144 MHz are overlaid in white, while cyan circles mark the location of same optical sources highlighted in Fig. 1. The dashed yellow circle has a size of 500 kpc at the redshift of SDSS J113603.51+550430.9 while the green arrow indicates the position of a foreground/background source detected in the X-rays.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        LOFAR 144 MHz (left panel) and uGMRT 383 MHz (right panel) intensity maps . The LOFAR map levels go from σ = 88.5 μJy PSF−1 to 4 mJy PSF−1, and one contour at a level of 3σ is overlaid over the LOFAR intensity map. Regions of interest discussed in the text are marked with a red dashed line and labeled; excluded are bright compact sources embedded in the extended emission. The corresponding uGMRT map levels are 10 μJy PSF−1 and 1 mJy PSF−1correspondingly. The PSF size of 9″ is shown in the lower left corner. The position of the BGG and its companion are outlined with dashed blue and full black circles respectively and source features of interest are labeled.

      

    

  
    
      Fig. 7. 
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        Integrated flux densities of the source components listed in Table 2. Lines show second-order polynomial fits to the data points to highlight the spectrum shape.

      

    

  
    
      Table A.1. 

      LoTSS DR2 catalog sources and their associated optical identification (where applicable) for the aperture marked with a green circle shown in Figure 1.

      
        


	LoTSS ID
	Optical ID
	mR
	RA [hh:mm:ss.ss]
	DEC [dd:mm:ss.ss]
	S[image: equation] [mJy]
	z





	ILTJ113525.17+550438.5
	1737p550_0003133
	17.17
	11:35:25.16
	55:04:38.55
	2.27 ± 0.28
	0.10508



	ILTJ113527.19+550816.7
	1736p552_0000233
	21.65
	11:35:27.19
	55:08:16.72
	0.58 ± 0.26
	



	ILTJ113527.26+550502.2
	
	
	11:35:27.26
	55:05:02.23
	2.57 ± 0.33
	



	ILTJ113527.50+550538.1
	1737p550_0003433
	18.66
	11:35:27.50
	55:05:38.11
	3.11 ± 0.49
	0.11745



	ILTJ113529.20+550457.4
	1737p550_0003265
	20.62
	11:35:29.20
	55:04:57.47
	1.50 ± 0.34
	0.48930



	ILTJ113541.08+550734.5
	1741p552_0000050
	20.47
	11:35:41.08
	55:07:34.56
	0.57 ± 0.50
	



	ILTJ113541.27+550334.4 a
	1737p550_0002937
	21.74
	11:35:41.27
	55:03:34.42
	13.00 ± 0.55
	0.65936



	ILTJ113541.75+550925.5
	1741p552_0000501
	16.66
	11:35:41.75
	55:09:25.51
	1.09 ± 0.11
	0.05808



	ILTJ113542.91+550500.4
	
	
	11:35:42.91
	55:05:00.45
	1.18 ± 0.75
	



	ILTJ113545.14+550924.7
	
	
	11:35:45.14
	55:09:24.78
	0.88 ± 0.22
	



	ILTJ113548.47+550714.4
	
	
	11:35:48.47
	55:07:14.40
	0.59 ± 0.33
	



	ILTJ113548.98+550123.9
	
	
	11:35:48.98
	55:01:23.95
	0.80 ± 0.13
	



	ILTJ113551.02+550357.4
	1741p550_0002869
	16.43
	11:35:51.02
	55:03:57.49
	0.44 ± 0.12
	0.05843



	ILTJ113552.68+550124.6
	1741p550_0002308
	20.58
	11:35:52.68
	55:01:24.62
	0.34 ± 0.14
	



	ILTJ113554.02+550849.9
	1741p552_0000387
	24.61
	11:35:54.02
	55:08:49.95
	2.98 ± 0.25
	1.13452



	ILTJ113554.26+550927.3
	1741p552_0000516
	19.17
	11:35:54.26
	55:09:27.31
	0.81 ± 0.17
	0.42365



	ILTJ113554.64+550239.5
	
	
	11:35:54.63
	55:02:39.52
	1.46 ± 0.11
	



	ILTJ113556.61+550211.7
	1741p550_0002407
	22.39
	11:35:56.61
	55:02:11.77
	0.43 ± 0.13
	



	ILTJ113558.29+550200.2
	1741p550_0002406
	17.19
	11:35:58.29
	55:02:00.28
	1.51 ± 0.16
	0.09554



	ILTJ113559.40+550621.7 b
	1741p550_0002727
	14.11
	11:35:59.40
	55:06:21.76
	623.55 ± 13.89
	0.05707



	ILTJ113601.88+550246.7 c
	1741p550_0002598
	19.74
	11:36:01.88
	55:02:46.79
	1.23 ± 0.18
	0.69200



	ILTJ113602.60+550630.1
	1741p550_0003469
	19.40
	11:36:02.60
	55:06:30.13
	1.89 ± 0.83
	



	ILTJ113603.86+550350.2f
	1741p550_0002726
	14.75
	11:36:03.86
	55:03:50.20
	0.57 ± 0.13
	0.05463



	ILTJ113605.28+550856.1
	1741p552_0000406
	21.57
	11:36:05.28
	55:08:56.15
	2.12 ± 0.31
	0.61926



	ILTJ113614.68+550443.0
	1741p550_0003093
	23.06
	11:36:14.68
	55:04:43.08
	0.51 ± 0.15
	1.12066



	ILTJ113616.15+550322.0
	
	
	11:36:16.15
	55:03:22.02
	4.26 ± 0.39
	



	ILTJ113618.55+550447.4
	1741p550_0003088
	19.84
	11:36:18.55
	55:04:47.44
	0.84 ± 0.25
	0.32570



	ILTJ113618.57+550316.6
	1741p550_0002767
	20.90
	11:36:18.57
	55:03:16.69
	0.34 ± 0.10
	



	ILTJ113618.96+550700.1 d
	1741p550_0003598
	20.36
	11:36:18.96
	55:07:00.13
	9.46 ± 0.36
	0.50105



	ILTJ113620.24+550701.6
	
	
	11:36:20.24
	55:07:01.60
	0.91 ± 0.44
	



	ILTJ113622.26+550453.4
	
	
	11:36:22.26
	55:04:53.47
	0.65 ± 0.11
	





      

      
Notes. Optical identifications are made using the DESI Legacy Imaging Surveys. (1) LoTSS catalog ID; (2) Legacy ID; (3) r band magnitude of the optical association; (4) and (5) right ascension and declination of the radio source (mean position, J2000); (6) Flux density at 144 MHz; and (7) Photometric or spectroscopic (SDSS, if available) redshift. aRadio source marked E in Figure 1. bTarget source (components A, B, C, D, and F) associated with the BGG. cQSO, X-ray source 2RXS J113600.3+550210 dQSO fElliptical galaxy companion of BGG



    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        [image: equation] (LOFAR/LBA - LOFAR/HBA) spectral index error (top left panel) and [image: equation] (LOFAR/HBA - APERTIF) spectral index limits error map (top right panel). [image: equation] (bottom left) and [image: equation] (bottom right) LOFAR/HBA/GMRT spectral index error maps. Map parameters identical to those reported in Figure 6.

      

    

  
    
      Fig. B.2. 

      
        [image: thumbnail]
      

      
        Spectral age error (left) and goodness of model fit (right) maps.
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