
    
      Table 1 

      SMGPS parameters compared to previous radio continuum surveys covering the Galactic plane in the frequency range 0.8–6.0 GHz.

      
        


	Survey
	Instr.
	l Coverage (deg)
	b Coverage (deg)
	Quadrant
	Freq. (GHz)
	Bandwidth (MHz)
	FWHM (arcsec)
	rms (µJy/beam)
	LAS (arcmin)
	Ref.





	
	
	2 < l < 60
	|b| < 1.5
	I
	
	
	
	
	
	



	SMGPS
	MeerKAT
	252< l <358
	|b| < 1.5
	III, IV
	1.284
	792
	8
	30
	27
	1



	




	
	
	18 < l < 46
	|b| < 1.3
	
	
	
	
	
	
	



	VGPS
	VLA+GBT
	46 < l < 59
	|b| < 1.9
	I
	1.4
	1.866
	60
	–(a)
	–(b)
	2



	
	
	59 < l < 67
	|b| < 2.3
	
	
	
	
	
	
	



	




	
	
	0 < l < 49.5
	|b| < 1.0
	I
	
	
	
	
	
	



	MAGPIS (6 cm)
	VLA
	350<l<360
	|b| < 0.4
	IV
	5.0
	50
	6
	179
	–
	3



	




	
	VLA+Effelsberg
	5 < l < 48.5
	|b| < 0.8
	I
	1.4
	95
	6
	897
	–(c)
	4



	
	




	MAGPIS (21 cm)
	
	−20< l < 120
	|b| < 0.8
	I, IV
	
	
	
	
	
	



	
	VLA
	−10< l <40
	|b| < 1.7
	I, IV
	1.4
	-(d)
	6
	897
	–
	3



	
	
	100< l < 105
	|b| < 2.2°
	I
	
	
	
	
	
	



	




	CORNISH
	VLA
	10< l <65
	|b| < 1.1
	I
	5.0
	25
	1.5
	400
	2
	5



	




	CORNISH-South
	ATCA
	295 < l < 350
	|b| <1
	IV
	5.5
	2000
	2.5
	110
	–
	6



	




	
	
	−2° < 1 < 60°, −1° < b < 1°
	
	
	
	
	
	
	
	



	GLOSTAR
	VLA+Effelsberg
	76° < 1 <83°, −1° < b < 2°
	
	I
	5.8
	
	18
	150
	4
	7



	




	MGPS
	MOST
	245 < l < 365
	|b| < 10
	III, IV
	0.843
	3
	45×45 csc|δ|
	1000
	25
	8



	




	SGPS
	ATCA + Parkes
	253 < l < 358
	|b| < 1.5
	III, IV
	14
	128
	132
	<1000
	–(f)
	9



	
	
	5< l <20
	|b| < 1.5
	I
	
	
	198
	
	
	



	




	CGPS
	DRAO Synth. Tel.
	74.2 < l < 147.3
	−3.6 < b < 5.6
	I, II
	1.42
	35
	60×60 csc|δ|
	300
	40
	10



	




	
	
	
	
	
	
	
	18.1×11.1 to
	
	
	



	THOR
	VLA
	14 < l < 67.4
	|b| < 1.25
	I
	1.42
	128
	12.0×11.6
	300–1000
	2
	11





      

      
Notes. (a)Noise level ~0.3 K.(b)Without Green Bank Telescope data, the quoted LAS of VLA D-configuration is ~16 arcmin. (c)Without Effelsberg data, the quoted LAS of VLA D-configuration is ~16 arcmin. (d) Bandwidth variable across different observations, from 40 to 200 MHz. (e)Final mosaic obtained by integrating 8 sub-band images formed from two 1-GHz wide bands centred at 4.7 and 6.9 GHz. (f)Without Parkes data, the theoretical LAS of ATCA smallest baseline configuration is ~23 arcmin. References: (1) Goedhart et al. (2024); (2) Stil et al. (2006); (3) White et al. (2005); (4) Helfand et al. (2006); (5) Hoare et al. (2012); (6) Irabor et al. (2023); (7) Brunthaler et al. (2021); (8) Murphy et al. (2007); (9) McClure-Griffiths et al. (2005); (10) Taylor et al. (2003); (11) Beuther et al. (2016).




    

  
    
      Fig. 2 

      
        [image: thumbnail]
      

      
        Extended source density per square degree for all 56 SMGPS tiles (green=quadrant 1, orange=quadrant 3, blue=quadrant 4). The solid and dashed lines represent the average and median source densities of ~33 and ~31 deg-2, respectively.

      

    

  
    
      Table 2 

      Catalogue source numbers and relative density broken down by Galactic quadrant.

      
        


	Quadrant
	Area (deg2)
	NHII
	NPN
	NSNR
	NWR
	NLBV
	Nextragal
	Nunclass
	Nmulticlass
	Ntotal
	Density (deg–2)





	Quadrant I
	~180
	1534
	105
	170
	2
	8
	1834
	2355
	31
	6039
	33.6



	Quadrant III
	~61
	44
	6
	3
	0
	0
	886
	602
	0
	1541
	25.3



	Quadrant IV
	~261
	1745
	104
	93
	5
	13
	2742
	4224
	28
	8954
	34.3



	




	Total
	~500
	3323
	215
	266
	7
	21
	5462
	7181
	59
	16 534
	33.1





      

      
Notes. Absolute source numbers are not directly comparable across quadrants due to their different coverage area.




    

  
    
      Fig. 3 

      
        [image: thumbnail]
      

      
        Sky distribution of the segmented sources in the fourth (top), third (bottom left), and first (bottom right) Galactic quadrants. Extragalactic sources are depicted as grey crosses. Galactic and unclassified sources are represented by circles, coloured by source type (blue=unclassified, bluish green=HII region, magenta=SNR, orange=PN, green=LBV, and brown=WR). Sources with multiple classification tags are not shown. Note the different Galactic longitude coverage in each panel. The source distribution in the fourth quadrant shows a latitude jump around l = 300° due to the SMGPS footprint following the Galactic warp. Sources with an angular radius of less than 10 arcmin are represented with points of fixed size for easier visualisation. Larger sources are represented with larger circles (scaling ∝r1.2). The histograms to the top and right of each panel represent the marginal distribution of sources in each direction (for the first and third Galactic quadrants, the cumulative latitudinal distribution is shown).

      

    

  
    
      Fig. 5 

      
        [image: thumbnail]
      

      
        Scatter plot of the ‘peak’ S/N, i.e. [image: equation] as a function of the source area, coloured by source type. The solid and dashed lines represent the S/N=3 and S/N=5 levels, respectively. Histograms are normalised as in Fig. 4.

      

    

  
    
      Fig. 7 

      
        [image: thumbnail]
      

      
        Comparison of the SMGPS (1.284 GHz) and MAGPIS (1.4 GHz) flux densities for selected sources (blue dots) as a function of the source maximum angular size found in MeerKAT. Dashed lines represent the expected flux ratios for sources with a power-law spectrum of spectral indices α=−1, 0, 1.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Vela XYZ SNR, as seen by SGPS (top), MGPS (middle), and SMGPS (bottom).

      

    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
        Examples of SMGPS sources labelled ‘EXTRAGALACTIC’ due to their morphological features. The catalogue source name appears in the bottom-left corner of each panel, and the scale bar in the top-left corner indicates 1 arcmin.

      

    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
        Examples of SMGPS sources labelled ‘UNCLASSIFIED’. The catalogue source name appears in the bottom-left corner of each panel, and the scale bar in the top-left corner indicates 1 arcmin.

      

    

  
    
      Fig. A.1 

      
        [image: thumbnail]
      

      
        Left: Simulated MeerKAT uv coverage for a ~1h pointing at δ = −30 deg, split over 10 hours to approximate the real SMGPS coverage. Right: Histogram of baseline lengths (N=2016 baselines).

      

    

  
    
      Fig. A.2 

      
        [image: thumbnail]
      

      
        Top: Recovered flux density as a function of the maximum angular size for a uniform disk, a ring, and a Gaussian source of F = 1 Jy. The dashed vertical line represents 27 arcmin, the theoretical LAS at the representative frequency of the maps. Maximum angular size refers to the diameter (disk), outer diameter (ring), and full width at half maximum (Gaussian). Bottom: Flux density recovery performance for Gaussian sources of 100 mJy, 300 mJy, 1 Jy, and 10 Jy.
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