
    
      Fig. 3 
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        Each row of images showcases the iterative self-calibration process of one calibrator in correcting direction-dependent effects. The three columns show mages of the four candidates with zero, two, and four iterations of self-calibration, representing no correction, dTEC-only correction, and corrections for dTEC, amplitude, and phase, respectively. Each image has a size of 64 × 64 arcsec and contains 1600 pixels by 1600 pixels.

      

    

  
    
      Fig. 5 
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        Zoom-in image of the central region in the ELAIS-N1 field, created from an 8-hour observation using the international LOFAR telescope at a frequency range of 120-168 MHz. This region is centred at (16h09m01.36s, 55m19m56.7s) and is 0.3 deg × 0.3 deg in size, with a resolution of 1.2″ × 2″. The colour bar represents the flux density from −2σ to 20σ, where σ = 0.122 mJy beam−1 is the approximate RMS noise in this region of the image.

      

    

  
    
      Fig. 7 
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        Effects of bandwidth and time smearing: changes in the fraction of initial total intensity for a point source as a function of its distance from the pointing centre. The calculation is based on Eqs. (18–43) and (18–24) of Bridle & Schwab (1999).

      

    

  
    
      Fig. 10 
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        Left: the flux density ratio of 77 compact sources between our 1.2″ resolution radio catalogue and the 6″ resolution deep field catalogue is presented. The median value of 1.9134 is used as the flux scaling factor. Right: the flux scaling factor is applied to correct the flux densities of 223 compact sources in our 1.2″ resolution catalogue. As a result, the flux density ratios between the corrected flux densities and their corresponding values in the 6″ resolution deep field catalogue are observed to be scattered around 1.

      

    

  
    
      Fig. 11 
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        Histogram presents the flux density ratios of 223 selected compact sources, with the distribution observed to be centred around one. This confirms the validity of the obtained scaling factor.

      

    

  
    
      Fig. 12 
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        Plot shows the ratio of detected to detectable sources in the 1.2″ resolution image as a function of flux density, based on the 6″ resolution LoTSS deep field catalogue. Sources from the 6″ resolution LOFAR deep field ELAIS-N1 catalogue are considered detectable if their peak intensity exceeds 5.5 times the RMS at the same coordinates in our 1.2″ resolution ELAIS-N1 image. The blue dots demonstrate this ratio. Uncertainties are estimated using the [image: equation] method and propagated accordingly.

      

    

  
    
      Fig. A.1 
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        Selection of 20 extended sources from the 1.2′′ resolution radio catalogue with a peak flux greater than 2 mJy beam−1 and a FWHM of their major axis larger than 7.2 arcseconds.

      

    

  
    
      Fig. A.2 
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        Selection of another 20 extended sources from the 1.2′′ radio catalogue with a peak flux greater than 2 mJy beam−1 and a FWHM of their major axis larger than 7.2 arcseconds.

      

    

  
    
      Fig. B.1 

      
        [image: thumbnail]
      

      
        Sources selected for astrometric correction, totalling 231, are plotted as coloured dots on the image plane, with each imaging facet marked by blue polygons. The mean of the dRA values for all the sources within a given facet, along with the standard deviation, are displayed.

      

    

  
    
      Fig. B.2 
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        Sources selected for astrometric correction, totalling 231, are plotted as coloured dots on the image plane, with each imaging facet marked by blue polygons. The average of the dDEC values and their standard deviations are marked within each facet. If we subtract the astrometric offset derived for DEC in this work (1.9134) from the mean values of each facet, the mean values of each facet are well below 1.2′′, the resolution of our image.
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