
    
      Fig. 1 

      
        [image: thumbnail]
      

      
        Azimuthal north-pole equal-area projection showing the footprint of the SVC fields. Blue and orange circles are objects from the 2MRS catalogue (Huchra et al. 2012) and the Local Volume survey (Karachentsev et al. 2004), respectively. The red dotted line represents a declination of +27°, which is the limit for the Apertif surveys. The five black boxes show the position and size of the SVC survey fields. The blank region represents the Milky Way.

      

    

  
    
      Table 1 

      Datasets of the SVC imaging survey fields.

      
        


	Target field
	Flux calibrator
	Polarisation calibrator



	

	

	




	Field
	Name
	Task ID
	tobs (min)
	Name
	Obs IDs
	tobs (min)
	Name
	Task IDs
	tobs (min)





	SVC1
	S2248+33(a)
	190409015
	690
	3C196
	190408125–150
	5
	3C138
	190409016–055
	4



	
	
	
	
	
	190409001–014(a)
	
	
	
	



	SVC2
	M1403+53
	190409056
	690
	3C196
	190410002–041
	5
	3C138
	190409016–055
	4



	SVC3
	M0155+33
	190410001
	690
	3C196
	190410002–041
	5
	3C138
	190409016–055
	4



	SVC4
	S2246+38
	190411001
	690
	3C196
	190410002–041
	5
	3C138
	190411002–041
	4



	SVC5
	S1415+36
	190411042
	690
	3C196(b)
	190410002–041(b)
	5
	3C138
	190411002–041
	4





      

      
Notes. (a)Beams 31–39 failed (190409006–14 not on source). (b)Non-bracketing flux calibrator used due to failure of observing session.




    

  
    
      Table 2 

      Accepted images for the SVC mosaicking routines.

      
        


	Field
	Nc
	Np,f
	Np,b





	SVC1
	28
	22
	28



	SVC2
	37
	23
	31



	SVC3
	37
	23
	37



	SVC4
	37
	22
	32



	SVC5
	37
	22
	36





      

      
Notes. Nc is the number of accepted continuum images and Np,f and Np,b are the number of individual frequency and beam images accepted for generating the Stokes Q- and U-image cube mosaics, respectively. The maximum possible numbers would be Nc = 39, Np,f = 24 and Np,b = 39.




    

  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
        Rotation-measure transfer function for the SVC Faraday cubes for our sampled Faraday range of –1024 rad m–2 ≤ Φ ≤ 1024 rad m–2.

      

    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Polarised intensity image of the field M0155+33 (SVC3). The noise in emission-free regions is 14 µJy beam–1. The synthesised beam size is 29.2″ × 16.1″. Beams 16 and 18 are missing, which appears as increased noise towards the southeast and southwest of the central position. Several sources show artefacts around their positions, which can be traced back to direction-dependent calibrations issues. The diffuse polarised emission in the southeast originates from Galactic foreground emission. Polarised intensity images for the other SVC fields are provided in Appendix A.

      

    

  
    
      Table 4 

      Parameters of the SVC mosaics.

      
        


	Field
	Date of observation (dd-mm-yyyy)
	RA(a) (hh:mm:ss)
	Dec (a) (dd:mm:ss)
	σPI(b) (µJy beam–1)
	FWHMPI (″)
	σTP(b) (µJy beam–1)
	FWHMtp (″)





	SVC1
	09-04-2019
	22:48:39
	+33:56:40
	14
	32.1 × 18.0
	35
	27.2 × 12.1



	SVC2
	09-04-2019
	14:03:24
	+53:24:05
	13
	19.3 × 14.6
	43
	18.6 × 12.8



	SVC3
	10-04-2019
	01:55:19
	+33:56:40
	14
	29.2 × 16.1
	42
	26.2 × 11.7



	SVC4
	11-04-2019
	22:46:24
	+38:48:32
	16
	24.8 × 14.8
	39
	23.7 × 12.0



	SVC5
	11-04-2019
	14:15:53
	+36:22:36
	16
	3l.2× 17.7
	46
	25.5 × 11.9





      

      
Notes. (a)Coordinates correspond to the telescope pointing positions. (b)σΡΙ and σTP are the noise levels of the polarised intensity and total power images, respectively, which were derived by determining the lowest quartile of the pixel values of the corresponding rms maps from the PyBDSF source finding.




    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Primary beam responses of the detected sources in Stokes V vs. their fractional circular polarisation. The different colours mark the fields in which the sources were detected. The blue, green, and red dashed lines represent the 1%, 2%, and 3% fractional polarisation levels, respectively.

      

    

  
    
      Fig. 6 

      
        [image: thumbnail]
      

      
        Total power emission S1.4 ghz plotted against the percentage of sources showing polarised emission. The red, black, and blue dots show the values from this work, a combination of the two NVSS catalogues published by Condon et al. (1998) and Taylor et al. (2009), and the results from Hales et al. (2014a).

      

    

  
    
      Table 5 

      Source statistics for the SVC data.

      
        


	Field
	Area (deg2)
	Ntp,c
	Npi,c
	PF (%)
	NPI
	Npi,s
	Npi,e
	Pf,s (%)
	Pf,e (%)
	[image: equation]
	[image: equation]
	[image: equation]





	SVC1
	9.49
	1961
	199
	10.15
	178
	126
	52
	70.80
	29.20
	4.79 ± 0.34
	4.56 ± 0.38
	5.59 ± 0.67



	SVC2
	10.67
	3126
	296
	9.47
	254
	161
	93
	60.38
	36.62
	4.28 ± 0.30
	3.59 ± 0.35
	5.33 ± 0.54



	SVC3
	12.26
	2322
	299
	12.88
	254
	166
	88
	65.34
	34.66
	5.18 ± 0.29
	4.70 ± 0.39
	5.70 ± 0.41



	SVC4
	11.72
	3030
	299
	9.87
	254
	150
	104
	59.06
	40.94
	4.92 ± 0.29
	4.85 ± 0.38
	4.97 ± 0.46



	SVC5
	12.22
	2395
	264
	11.02
	230
	175
	55
	76.06
	23.94
	4.51 ± 0.33
	3.91 ± 0.36
	6.77 ± 0.70



	All
	56.38
	12834
	1357
	10.57
	1170
	778
	392
	66.50
	33.50
	4.70 ± 0.14
	4.33 ± 0.17
	5.47 ± 0.24





      

      
Notes. Area is the imaged area of the entire mosaics down to the 5% level, NTP,c and NPI,c are the number of total power and polarised components, respectively. PF is the percentage of polarised source components. NPI, NPI,S, and NPI,E are the number of all polarised sources, unresolved polarised sources, and resolved polarised sources, respectively. PF,S and PF,E are the percentages of unresolved and resolved polarised sources. [image: equation], and [image: equation] are the median fractional polarisations of all polarised sources, unresolved polarised sources, and resolved polarised sources, respectively.




    

  
    
      Table 6 

      Cross-match statistics for the SVC data.

      
        


	Field
	NNVSS
	NWISE
	NSDSS
	NSDSS,z





	SVC1
	4
	146
	54
	5



	SVC2
	4
	207
	121
	26



	SVC3
	15
	210
	42
	10



	SVC4
	16
	207
	1
	0



	SVC5
	13
	197
	101
	21



	All
	52
	967
	319
	62





      

      
Notes. NNVSS, NWISE, and NSDSS are the number of cross-matches found in the NVSS-, AllWise-, and SDSS catalogues. NSDSS,z is the number of cross-matched SDSS sources where a redshift is given.




    

  
    
      Table 7 

      Galactic coordinates and RMs for the SVC fields.

      
        


	Field
	l (deg)
	b (deg)
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	RMmw (rad m–2)





	SVC1
	95.681
	−22.349
	−126.19 ±85.31
	−103.81 ±87.77
	−155.42 ±54.08
	−123.29 ±93.68
	−131.07 ±25.95



	SVC2
	100.939
	60.546
	9.71 ±33.68
	15.41 ±35.36
	8.41 ±30.19
	16.94 ± 11.79
	11.82 ± 4.8l



	SVC3
	137.785
	−27.078
	−46.59 ± 38.21
	−41.46 ±40.30
	−48.34 ±33.11
	−55.40 ± 29.75
	−47.87 ± 14.88



	SVC4
	97.789
	−17.882
	−159.78 ± 104.27
	−156.20 ± 108.58
	−168.15 ±96.96
	−127.87 ±99.84
	−220.52 ± 22.77



	SVC5
	65.517
	69.869
	0.28 ± 30.02
	0.55 ± 29.72
	−0.73 ± 30.88
	0.75 ±25.12
	2.84 ±3.54





      

      
Notes. l and b are the Galactic longitude and latitude coordinates for each SVC field calculated from the RA-/Dec-coordinates given in Table 4, respectively. [image: equation], and [image: equation] are the median rotation measures and their standard derivation of all polarised sources, unresolved polarised sources and resolved polarised sources of a single SVC field, respectively. [image: equation] is the median rotation measure and its standard deviation of all sources where an NVSS counterpart could be identified. [image: equation] is the rotation measure and its error extracted from the map of Oppermann et al. (2012) for the given l- and b-coordinates.




    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Fractional polarisation of the SVC sources plotted against the values of their NVSS counterparts from the NVSS RM catalogue (Taylor et al. 2009). Data from the different fields is marked by colour. Filled circles are unresolved sources while open circles represent resolved ones. The dashed black line represents the 1:1 ratio of the FP values.

      

    

  
    
      Fig. 8 

      
        [image: thumbnail]
      

      
        Rotation measures of the SVC sources plotted against the values of their NVSS counterparts from the NVSS RM catalogue (Taylor et al. 2009). Data from the different fields are marked with different colours. The diamonds show the RM value extracted from Oppermann et al. (2012) for the central pointing positions (see Table 4) of the five SVC fields. The dashed black line represents the 1:1 ratio of the RM values.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        AllWISE 12 µm (left) and 22µm (right) brightness vs. our radio luminosity for all polarised sources with AllWISE counterparts. AllWISE values are given in Vega magnitudes. The solid red line represents the MIR–radio correlation from Vaddi et al. (2016) with the dotted lines showing its uncertainties.

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        AllWISE 3.4–4.6 µm brightness vs. 4.6–12 µm brightness. All values are given in Vega magnitudes. Black and red dots represent HS/N and LS/N sources, respectively. The green, cyan, and blue dashed lines illustrate the AGN-selection criteria from Stern et al. (2012), Jarrett et al. (2011), and Mateos et al. (2012), respectively. The grey dashed lines divide the diagram into regions where AGN, spheroids, intermediate disc galaxies, and star-forming galaxies are positioned following the criteria in Jarrett et al. (2017).

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Spectroscopic redshift from the SDSS database vs. photometric redshifts from the SED-fltting. The dashed black line represents the 1:1 ratio between the two values.

      

    

  
    
      Fig. 13 

      
        [image: thumbnail]
      

      
        Redshiſt distribution vs. source density. Redshiſt bins are Δz=0.1. The blue filled histogram shows the distribution of sources with spectroscopic redshiſt information in the SVC-sample. The red histogram shows the distribution of sources with photometric redshiſt estimates from our SED fitting. These two histograms are stacked. The green line was derived from the wide AGN-catalogue in Bonaldi et al. (2019).

      

    

  
    
      Fig. 14 

      
        [image: thumbnail]
      

      
        Absolute optical B-band magnitude Bmag vs. absolute radio brightness at 1.4 GHz P1.4 GHz. Red diamonds are sources with spectroscopic redshift information from the SDSS. For the black squares, photometric redshifts were determined (see Sect. 6.2). The border between radio-loud and radio-quiet AGN defined by Kellermann et al. (1989) is plotted as a dashed line. The relation described in Gendre & Wall (2008) to separate FRI and FRII objects is shown as the dash-dotted line.

      

    

  
    
      Fig. 15 

      
        [image: thumbnail]
      

      
        Histogram of the sSFRs estimated via SED fits to the host galaxies of the polarised sources distinguished between spherical galaxies (Sph), intermediate disc galaxies (ID), star-forming discs (SFD), and AGN using the criteria in Sect. 6.1.

      

    

  
    
      Fig. 16 

      
        [image: thumbnail]
      

      
        Histogram of the radio excess parameter ζ, which denotes the ratios of the radio flux contribution of the star formation to the overall radio luminosity for our successfully SED-fltted sample of host galaxies.

      

    

  
    
      Fig. 17 

      
        [image: thumbnail]
      

      
        sSFR vs. the fractional polarisation of our host galaxies by galaxy type (see Sect. 6.1). Data points are colour coded according to host galaxy type as described in Fig. 15. The solid lines represent the median values over logarithmically derived bins for each host galaxy type. The black line represents the median values for the whole galaxy sample.

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
        Polarised intensity image of the field M1403+53 (SVC2). The noise in emission-free regions is 13 µJy/beam. The synthesised beam size is 19.3″ × 14.6″. Beams 6, 7, 13, 14, 16, 18 and 20 are missing.

      

    

  
    
      Fig. A.3 

      
        [image: thumbnail]
      

      
        Polarised intensity image of the field S2246+38 (SVC4). The noise in emission-free regions is 16 µJy/beam. The synthesised beam size is 24.8″ × 14.8″. Beams 16, 18, 28, 29, 30, 35 and 36 are missing.
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