
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
Top: completeness of the LoTSS-DR1 catalogue per HEALPIX cell. Bottom: completeness of cells after applying a flux density threshold of 0.39 mJy, which corresponds to an overall point source completeness of 95%.



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
LoTSS-DR1 HETDEX spring field masks: “mask p” rejects all cells shown in dark blue and includes 53 pointings modelled by discs of radius 1.7 deg. Our default “mask d” additionally rejects cells with less than five sources (yellow cells), see also text in Sect. 3.4. For analysis that includes redshift information “mask z” additionally rejects a strip shown in light blue. For further details, see the text in Sect. 5.3.



    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
Local rms noise per HEALPIX cell, calculated via the mean of the local rms around each LoTSS-DR1 radio source. The heat map (top) and histogram (bottom) of the local rms is clipped at an upper limit of five times the median rms noise. The median rms noise of 0.07 mJy beam−1, as well as the values of two and three times the median rms noise are marked in the histogram with black dashed lines.



    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
Sample statistics of number counts in cells as a function of flux density threshold. Shown are the clustering parameter nc (variance over mean), which is expected to be one for the Poisson distribution, the skewness g1 and excess kurtosis g2 − 3 with error bars calculated from 100 bootstrap samples. On the left hand side for the LoTSS-DR1 radio source catalogue, on the right hand side for the LoTSS-DR1 value-added source catalogue. From top to bottom: mask d and masks 2 and 1.



    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
Skewness (g1) and excess kurtosis (g2 − 3) of the masked LoTSS DR1 value-added source catalogue (mask d), also plotted are the expected moments of a Poisson and compound Poisson distribution. Errors bars for the data sample are computed from bootstrap sampling.



    

  
    
      Fig. 12. 
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Histograms of LoTSS-DR1 counts-in-cell for the flux density thresholds 1, 2, 4 and 8 mJy. Also shown are the best-fit Poisson and compound Poisson distributions.



    

  
    
      Fig. 13. 
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Clustering parameter and coefficients of skewness and kurtosis for a sub-sample of the mock catalogue, which matches the size of the value-added source catalogue. Error bars are computed from bootstrap sampling.



    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
Differential number counts per flux density interval of the masked LoTSS-DR1 value-added source catalogue for four different masks. Additionally the masked TGSS-ADR1 (147.5 MHz; this work, blue circle), the LOFAR Boötes field (Williams et al. 2016, orange triangle) and the MWA (154 MHz; Franzen et al. 2016, green box) are shown. Error bars for the LoTSS and TGSS counts are due to Poisson noise in each flux density bin, which have equal step width in log10(S).



    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
Top: comparison of LoTSS-DR1 differential source counts using “mask d” and SKADS 151 MHz and T-RECS “wide” 150 MHz simulations. The grey band corresponds to a ±20% variation of the LoTSS flux density scale due to uncertainties in the flux density calibration. Bottom: contributions from AGNs and SFGs in the T-RECS “wide” differential source counts as compared to the total LoTSS-DR1 differential source counts. All: error bars are due to Poisson noise in each flux density bin, which have equal bin width in log10(S).



    

  
    
      Fig. 16. 

      
        [image: thumbnail]
      

      
Number of radio sources as a function of available z for four different flux density thresholds, with error bars due to Poisson noise. Only sources with available redshift (“z_best”) of the LoTSS-DR1 value added source catalogue after applying “mask z” are considered here.



    

  
    
      Fig. 23. 

      
        [image: thumbnail]
      

      
Angular two-point correlation function of sources from the LoTSS-DR1 value-added source catalogue with “mask d” and flux density threshold of 1 mJy and 2 mJy, for three regions namely “Left”, “Center”, and “Right”. [image: equation] for the non-partitioned region with 1 mJy and 2 mJy threshold and mask d is also plotted. Positive and negative values are shown with full and open symbols, respectively. The grey shaded region indicates angular separations with decreasing number of weighted pair counts.



    

  
    
      Fig. 24. 

      
        [image: thumbnail]
      

      
Angular two-point correlation function of sources from the LoTSS-DR1 value-added source catalogue with “mask 1” and flux density threshold of 1 mJy and 2 mJy, for three regions namely “Left”, “Center”, and “Right”. [image: equation] for the non-partitioned region with 1 mJy and 2 mJy threshold and mask 1 is also plotted. Positive and negative values are shown with full and open symbols, respectively. The grey shaded region indicates angular separations with decreasing number of weighted pair counts.



    

  
    Table 6. 

Best-fit values of w(θ) = A(θ/1 deg)−γ, fitted in the range 0.2 ≤ θ ≤ 2.0 deg and corresponding integral constraint wΩ for the LoTSS-DR1 value-added source catalogue after appropriate masking and for the TGSS-ADR1 catalogue, with 68% confidence intervals.




	Survey
	Smin
	z
	A(×10−3)
	γ
	wΩ(×10−3)
	χ2/d.o.f.
	N



	
	(mJy)
	
	
	
	
	
	





	LoTSS-DR1
	1
	n.a.
	
[image: equation]
	
[image: equation]
	1.9
	4.47
	102 940



	mask d
	2
	n.a.
	
[image: equation]
	
[image: equation]
	0.7
	1.88
	51 288



	
	4
	n.a.
	
[image: equation]
	
[image: equation]
	0.4
	0.68
	30 556



	




	LoTSS-DR1
	1
	n.a.
	
[image: equation]
	
[image: equation]
	1.9
	5.78
	40 599



	mask 1
	2
	n.a.
	
[image: equation]
	
[image: equation]
	1.2
	2.70
	19 719



	
	4
	n.a.
	
[image: equation]
	
[image: equation]
	3.0
	2.34
	11 269



	




	LoTSS-DR1
	2
	Any z
	
[image: equation]
	
[image: equation]
	1.1
	1.25
	24 420



	mask z
	4
	Any z
	
[image: equation]
	
[image: equation]
	1.2
	1.45
	14 506



	




	LoTSS-DR1
	2
	Any z
	
[image: equation]
	
[image: equation]
	1.2
	1.27
	9505



	mask z1
	4
	Any z
	
[image: equation]
	
[image: equation]
	1.8
	0.70
	5432



	




	LoTSS-DR1
	2
	z <  0.376
	
[image: equation]
	
[image: equation]
	4.1
	2.13
	8 430



	mask z
	2
	0.376 ≤ z <  0.705
	
[image: equation]
	
[image: equation]
	0.9
	0.60
	7 189



	
	2
	0.705 ≤ z
	
[image: equation]
	
[image: equation]
	1.5
	0.77
	8 801



	




	LoTSS-DR1
	2
	z <  0.376
	
[image: equation]
	
[image: equation]
	4.4
	4.18
	3420



	mask z1
	2
	0.376 ≤ z <  0.705
	
[image: equation]
	
[image: equation]
	0.5
	0.35
	2693



	
	2
	0.705 ≤ z
	
[image: equation]
	
[image: equation]
	0.4
	0.41
	3399



	




	TGSS-ADR1
	100
	n.a.
	10.16[image: equation]
	0.59[image: equation]
	1.9
	1.83
	219 303



	This work Appendix A
	200
	n.a.
	11.65[image: equation]
	0.51[image: equation]
	2.7
	1.35
	119 021



	




	TGSS RB19
	100
	n.a.
	8.4 ± 0.1
	0.72 ± 0.11
	
	–
	163 654






References. RB19: Rana & Bagla (2019).




  
    
      Fig. A.1. 

      
        [image: thumbnail]
      

      
Source count map of the TGSS-ADR1 radio source catalogue with a flux density threshold of 100 mJy shown in equatorial coordinates and Mollweide projection, the cell size is given by Nside = 32.



    

  
    
      Fig. B.2. 

      
        [image: thumbnail]
      

      
Estimated variance of different estimators for the LoTSS-DR1 value-added source catalogue at S >  4 mJy. The Landy & Szalay and Hamilton estimators have identical variance as well as the estimators by Hewett and Davis & Peebles.



    

  
    
      Fig. C.2. 

      
        [image: thumbnail]
      

      
Top: mean absolute error of TREECORR with respect to the brute force algorithm. We compare the TREECORR default settings (red boxes), two small values for bin_slop (brown triangles: 0.1, orange diamonds: 0.05) and the best possible TREECORR precision (bin_slop = 0, blue circles). Bottom: relative error of TREECORR with respect to the brute force algorithm, calculated via Eq. (C.1).
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