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        Overall rms distribution of LoTSS-DR2 shown in the light blue histogram (y-axis on the left). The contributions from the RA-13 and RA-1 regions are shown by the darker blue histograms with \ and / hatchings respectively. The rms distributions of the two regions are approximately equal above 0.1 mJy beam−1 but otherwise the RA-13 region is on average higher declination and therefore generally more sensitive than the RA-1 region. The median and mean of the rms are 83 μJy beam−1 and 95 μJy beam−1 over the entire LoTSS-DR2 region where 90% and 95% is below 140 and 170 μJy beam−1 respectively. The solid red line shows the cumulative area of the entire LoTSS-DR2 region with an rms noise below a given value with the dashed and dashdot lines showing the same but for the RA-13 and RA-1 regions (y-axis on the right).
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        Point source completeness, or fraction of simulated sources detected above some SI limit, of LoTSS-DR2 for genuinely point-like sources (top) and for real point-like sources as defined from their recovered deconvolution models (bottom). Each red line shows the completeness derived from approximately 370 000 sources that are injected into each of the 841 DR2 mosaics through a series of 10 simulations with realistic source density and flux density distributions. The overlaid grey points represent the mean between the different mosaics weighted by the area covered by the mosaics and the error bars show ± the standard deviation of the different mosaic values. Due to the number of sources injected into the maps the Poisson errors are negligible by comparison. The fraction of sources detected at a given flux density are also shown with blue lines where grey points again show the corresponding weighted mean values as a function of flux density.
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        Recovery of unmodelled flux density in the LoTSS-DR2 pipeline for highly extended sources. Four Gaussian profiles (with standard deviations of 30, 60, 90, 120″) with different peak brightness levels (10 μJy pixel−1, 5 μJy pixel−1 and 2.5 μJy pixel−1 from left to right) are each injected 5 times into LoTSS-DR2 uv-data prior to a direction dependent calibration step using a skymodel that does not include their emission. The black error bars and thicker lines show the median and the standard deviation of the image brightness values as a function of distance for each of the different injected profiles. The thin solid lines are the best fit profiles to these median values. Blue lines correspond to values derived from the undeconvolved pre direction dependent calibrated image (i.e. image from Step. 3 or the centre panel in Fig. 12) and the red lines correspond to the undeconvolved post direction dependent calibrated images (i.e. image from Step. 5 or the right panel in Fig. 12). Overall, by integrating the simulated and recovered signal out to five standard deviations from the Gaussian centoid we find that in this worst-case scenario typically 60 ± 6% of injected but completely unmodelled flux density is recovered after direction dependent calibration.
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        Recovery of simulated Gaussian skymodels of varying width and brightness that are injected into calibrated uv-data. The red points show the brightness as a function of distance from the centroid of the simulated skymodels convolved by a Gaussian with a size that matches the restoring beam dimensions. The blue points show the profile of the emission recovered in the restored image created from the simulated uv-data. The green ‘+’ symbols show the flux density in the corresponding model image created during the deconvolution of the simulated uv-data that has been convolved with a Gaussian with a size that matches the restoring beam. The ‘×’ symbols show the flux density in the undeconvolved image of the uv-data. The different profiles show the different values of standard deviations of the injected Gaussian profile. When the emission is deconvolved the model injected into the data matches the profile and flux density of the emission recovered in the restored image. However, when the emission is not fully deconvolved (e.g., in the undeconvolved image or in the restored image where the emission becomes very faint) the apparent flux density can be either severely overestimated or underestimated and can be highly misleading due to the mismatch in area of the synthesised (red) and restoring beams (grey) which are shown in the inset.

      

    

  