
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Distribution of the basic properties of the LSBs (blue solid line) and HSBs (green dashed line) in our sample. The average r-band surface brightness within the effective radius and the r-band absolute magnitude are given in the top-left and top-right panels, respectively. The redshift and the effective radius are in the bottom-left and bottom-right panels, respectively. The median values corresponding to each parameter are marked inside each panel in blue and green for the LSBs and HSBs, respectively.

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Distribution of the multiwavelength data available for the sample. The LSBs and HSBs are marked as the blue striped bars and the green dashed bars, respectively. The broadband filter names and their corresponding wavelengths are given in the bottom and top horizontal axes, respectively. All the galaxies in the sample have detection in the ugrizy-bands.

      

    

  
    
      Table 1. 

      Input parameters for CIGALE SED fitting.

      
        


	Model and input parameters
	Values





	Star formation history: sfhdelayedbq (Ciesla et al. 2017)



	 e-folding time of the main stellar population model (Myr)
	500, [1000, 10 000] with a spacing of 1000



	 Age of the main stellar population in the galaxy (Myr)
	[10 000, 13 000] with a spacing of 500



	 Age of the burst/quench episode (Myr)
	100, 200, 400, 600, 800, 1000



	 Ratio of the SFR after and before the burst/quench (Myr)
	0, 0.2, 0.4, 0.6, 0.8, 1, 1.2, 1.4, 1.6, 1.8, 2



	




	Stellar population: bc03 (Bruzual & Charlot 2003)



	 Initial mass function
	Chabrier (2003)



	 Metallicity
	0.008



	




	Dust attenuation: dustatt_modified_starburst



	(Calzetti et al. 2000; Leitherer et al. 2002)



	 E(B − V)lines, the color excess of the nebular lines (mag)
	0, [0.001, 2] log sampled with 40 values



	 Reduction factor to compute E(B − V)continuum
	0.44



	 Amplitude of the UV bump
	0.0



	 Slope delta of the power law modifying the attenuation curve
	0.0



	 Extinction law for attenuating emission lines flux
	Milky Way (Cardelli et al. 1989)



	 RV
	3.1



	




	Dust emission: dale2014 (Dale et al. 2014)



	 AGN fraction
	0.0



	 Slope of the interstellar radiation field (α)
	2.0





      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Distribution of the best-fit parameters of our NEP sample obtained from the SED fitting. The LSBs and HSBs are marked as the blue solid and the green dashed histograms, respectively. The HRS comparison sample used in this work is shown as the brown dash-dotted distribution. The median values corresponding to each parameter are marked inside the panels in blue, green, and brown colors for the LSBs, HSBs, and the HRS sample, respectively. The bottom-right panel gives the reduced χ2 obtained from the SED fitting, and the black vertical dashed line in the panel marks the arbitrary selection cut we used to remove bad fits.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Relationship between the specific star formation rate and stellar mass surface density. The symbols are the same as in Fig. 6. The red dashed line marks the separation of star-forming and quiescent galaxies (Boselli et al. 2023). The mean uncertainty of the sample obtained by propagating errors on individual measurements is given as the magenta error bar in the top-right corner.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        3σ outliers of the surface brightness-stellar mass surface density linear relation discussed in Sect. 4.1. The black arrows indicate the directions/positional changes on this plane, and how the outliers (open circles) will move after the correction for the r-band attenuation. The green diamond symbols mark the location of three giant LSB galaxies (Malin 1, UGC 9024, and UGC 6614, from the left to right, respectively) from the literature (Rahman et al. 2007). The black dash-dotted and the gray shaded region is the best-fit line and its 3σ confidence range as described in Sect. 4.1.

      

    

  
    
      Fig. A.1. 

      
        [image: thumbnail]
      

      
        Mock analysis performed using CIGALE to compare the “true” values from the mock catalog with the Bayesian estimated values. The black dashed lines show the linear regression fit, and the corresponding regression coefficients (r2) are marked in each panel. The red dotted line is the one-to-one relation. The mean difference and scatter between the estimated and true values are marked in each panel.

      

    

  
    
      Fig. A.2. 
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        Comparison of the SED fitting results for the 53 FIR-detected galaxies using their full photometry from UV to FIR with respect to a fitting using only the optical ugrizy-bands. From top to bottom, the panels show the difference in SFR, LIR, and AV estimated from the two fits, as a function of the stellar mass of the galaxies. The red dashed line marks the mean and scatter along different stellar mass bins. The histograms beside each panel give the overall distribution of each quantity, with their mean and scatter indicated at the top of each histogram. When comparing the stellar mass estimates of the two fits, we found that there is only a minor difference, as expected, with a mean difference of −0.09 ± 0.13 dex.

      

    

  
    
      Table B.1. 

      Estimated properties of the sample. The complete table is available at the CDS.

      
        


	ID
	R.A
	Dec.
	z
	
[image: equation]
	Re
	log Mstar
	log SFR
	log LIR
	AV



	
	(deg)
	(deg)
	
	(mag/″2)
	(kpc)
	(M⊙)
	(M⊙ yr−1)
	(L⊙)
	(mag)



	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)





	79666648293863491
	267.7464
	66.4367
	0.05
	21.5
	4.0
	9.11 ± 0.04
	−0.80 ± 0.06
	7.72 ± 0.50
	0.01 ± 0.01



	79666652588826778
	267.7954
	66.5453
	0.09
	21.4
	2.6
	9.15 ± 0.03
	−0.46 ± 0.04
	9.05 ± 0.08
	0.14 ± 0.02



	79666648293856204
	267.8829
	66.3565
	0.08
	23.9
	1.6
	8.25 ± 0.11
	−3.06 ± 1.40
	7.23 ± 1.04
	0.12 ± 0.20



	79666656883786450
	267.9090
	66.7056
	0.02
	20.4
	1.3
	9.07 ± 0.03
	−1.10 ± 0.05
	8.93 ± 0.02
	0.42 ± 0.01



	79666643998886722
	267.9358
	66.1153
	0.10
	23.4
	1.5
	8.21 ± 0.06
	−1.69 ± 0.16
	7.58 ± 0.82
	0.06 ± 0.10



	79666506559930664
	268.0367
	66.1148
	0.10
	23.4
	3.4
	8.64 ± 0.04
	−1.38 ± 0.17
	7.21 ± 0.65
	0.01 ± 0.02



	79666519444831698
	268.0397
	66.6789
	0.09sp
	20.7
	3.2
	9.80 ± 0.03
	0.04 ± 0.02
	9.98 ± 0.02
	0.51 ± 0.01



	80093649647458461
	268.0701
	66.9625
	0.09
	23.4
	4.3
	8.96 ± 0.07
	−1.66 ± 0.37
	7.97 ± 0.66
	0.08 ± 0.10



	79666510854915341
	268.1099
	66.4497
	0.07
	19.6
	2.6
	9.91 ± 0.03
	0.18 ± 0.02
	10.07 ± 0.02
	0.42 ± 0.00



	79666515149883548
	268.1283
	66.6581
	0.09
	21.5
	2.6
	9.32 ± 0.04
	−0.48 ± 0.04
	9.47 ± 0.02
	0.52 ± 0.03



	79666515149871529
	268.1389
	66.5322
	0.07
	23.7
	1.8
	7.99 ± 0.05
	−2.09 ± 0.19
	6.84 ± 0.82
	0.02 ± 0.04



	80093649647472232
	268.1434
	67.0023
	0.08
	23.7
	2.6
	8.23 ± 0.06
	−2.99 ± 0.98
	6.80 ± 0.83
	0.03 ± 0.05



	79666515149871597
	268.1557
	66.5445
	0.05
	21.2
	1.6
	8.84 ± 0.02
	−1.47 ± 0.11
	7.03 ± 0.50
	0.01 ± 0.01



	79666506559930076
	268.1632
	66.1190
	0.09
	23.8
	2.2
	8.79 ± 0.07
	−3.28 ± 1.00
	6.89 ± 0.89
	0.03 ± 0.05



	79666519444845935
	268.1921
	66.7848
	0.10
	22.2
	2.9
	8.94 ± 0.03
	−1.05 ± 0.13
	7.63 ± 0.71
	0.01 ± 0.02



	79666510854908456
	268.2256
	66.3807
	0.09
	22.8
	3.4
	8.80 ± 0.05
	−0.91 ± 0.14
	8.77 ± 0.30
	0.21 ± 0.13



	79666519444846725
	268.2300
	66.7940
	0.08
	22.0
	4.0
	9.19 ± 0.03
	−0.74 ± 0.08
	9.00 ± 0.07
	0.21 ± 0.03



	79666515149881249
	268.2501
	66.6152
	0.03
	22.2
	2.7
	8.99 ± 0.06
	−2.02 ± 0.34
	7.36 ± 0.56
	0.04 ± 0.05



	79666510854899112
	268.2621
	66.3103
	0.04
	20.9
	1.1
	9.21 ± 0.06
	−2.93 ± 0.72
	8.19 ± 0.10
	0.26 ± 0.05



	79666497969997834
	268.2715
	65.7351
	0.08
	21.3
	1.0
	8.53 ± 0.04
	−1.23 ± 0.08
	7.52 ± 0.66
	0.02 ± 0.03



	79666493675047662
	268.2760
	65.7109
	0.06
	23.9
	1.6
	8.37 ± 0.09
	−3.25 ± 1.39
	7.07 ± 1.10
	0.08 ± 0.16



	79666506559918377
	268.2993
	66.2451
	0.09
	25.7
	1.4
	8.56 ± 0.08
	−3.45 ± 2.61
	7.82 ± 0.42
	0.50 ± 0.31



	79666515149885887
	268.3016
	66.6377
	0.02
	20.8
	0.6
	8.63 ± 0.06
	−2.00 ± 0.11
	8.27 ± 0.02
	0.62 ± 0.04



	79666506559940790
	268.3034
	66.1899
	0.06
	22.5
	3.2
	9.47 ± 0.04
	−1.32 ± 0.16
	8.82 ± 0.04
	0.34 ± 0.04



	79666497970006035
	268.3108
	65.7937
	0.08sp
	21.8
	5.4
	9.60 ± 0.03
	−0.43 ± 0.06
	9.31 ± 0.03
	0.20 ± 0.02



	79666493675038278
	268.3172
	65.6209
	0.06
	23.5
	1.1
	7.98 ± 0.09
	−3.05 ± 0.87
	6.93 ± 1.08
	0.08 ± 0.14



	79218472751488326
	268.3253
	65.4307
	0.10
	22.4
	2.0
	8.85 ± 0.08
	−1.41 ± 0.22
	8.15 ± 0.57
	0.10 ± 0.12



	79666493675031327
	268.3349
	65.5583
	0.08
	22.9
	2.9
	8.45 ± 0.04
	−1.28 ± 0.09
	7.59 ± 0.68
	0.03 ± 0.04



	80093512208515605
	268.3610
	67.0108
	0.09sp
	21.4
	3.2
	9.43 ± 0.04
	−1.57 ± 0.74
	9.06 ± 0.06
	0.39 ± 0.05



	79666493675047664
	268.3819
	65.7192
	0.10
	24.1
	2.0
	8.01 ± 0.06
	−1.94 ± 0.20
	7.48 ± 0.80
	0.08 ± 0.13



	79666493675043780
	268.3893
	65.6726
	0.09
	23.4
	1.6
	8.23 ± 0.07
	−1.97 ± 0.30
	7.52 ± 0.92
	0.08 ± 0.13



	79666497970013398
	268.3915
	65.8653
	0.10
	23.1
	1.7
	8.35 ± 0.07
	−1.75 ± 0.26
	7.73 ± 0.86
	0.08 ± 0.14



	79666497970008145
	268.3952
	65.8180
	0.08
	21.8
	2.6
	9.39 ± 0.07
	−1.16 ± 0.21
	8.77 ± 0.21
	0.21 ± 0.10



	79666497969981859
	268.3969
	65.7910
	0.07
	24.2
	1.0
	7.82 ± 0.09
	−2.85 ± 0.89
	7.22 ± 0.96
	0.19 ± 0.29



	79666497970012627
	268.4002
	65.8522
	0.06
	22.2
	2.0
	8.46 ± 0.04
	−1.21 ± 0.06
	7.23 ± 0.58
	0.01 ± 0.01



	79666493675038361
	268.4012
	65.6223
	0.07
	20.7
	2.7
	10.11 ± 0.02
	−4.77 ± 5.24
	8.97 ± 0.03
	0.28 ± 0.02



	79666493675030336
	268.4038
	65.5510
	0.09
	23.2
	2.4
	8.54 ± 0.06
	−1.86 ± 0.28
	7.18 ± 0.76
	0.02 ± 0.04



	79666497970013083
	268.4054
	65.8565
	0.10
	24.0
	2.1
	8.25 ± 0.08
	−2.29 ± 0.63
	7.58 ± 0.96
	0.13 ± 0.21



	79666497970002344
	268.4055
	65.7580
	0.07
	23.0
	1.5
	8.21 ± 0.06
	−2.27 ± 0.37
	6.95 ± 0.88
	0.03 ± 0.05



	79666497970004416
	268.4094
	65.8101
	0.04
	20.3
	2.0
	9.71 ± 0.05
	−0.48 ± 0.03
	9.61 ± 0.02
	0.62 ± 0.01



	79666497970003889
	268.4139
	65.7772
	0.08
	24.6
	1.8
	7.91 ± 0.10
	−3.52 ± 1.52
	6.77 ± 1.07
	0.08 ± 0.14



	79666497970003283
	268.4162
	65.7708
	0.09
	23.7
	1.5
	8.32 ± 0.08
	−2.14 ± 0.54
	7.75 ± 0.85
	0.17 ± 0.25



	79666493675046343
	268.4240
	65.6899
	0.09
	23.6
	2.4
	8.71 ± 0.07
	−3.39 ± 2.07
	7.45 ± 0.85
	0.12 ± 0.19



	79666510854904782
	268.4243
	66.3879
	0.09
	23.5
	2.6
	8.55 ± 0.07
	−1.66 ± 0.31
	8.26 ± 0.43
	0.31 ± 0.25



	79666493675037653
	268.4270
	65.6091
	0.06
	22.3
	1.7
	8.87 ± 0.08
	−2.73 ± 0.78
	7.31 ± 0.65
	0.05 ± 0.07



	79666497969999011
	268.4406
	65.7340
	0.08
	22.4
	1.5
	8.62 ± 0.07
	−1.76 ± 0.33
	8.06 ± 0.46
	0.17 ± 0.15



	79666519444847384
	268.4414
	66.8062
	0.06
	23.8
	2.2
	7.78 ± 0.06
	−1.96 ± 0.09
	7.06 ± 0.69
	0.04 ± 0.06



	79666493675044592
	268.4481
	65.6755
	0.09
	24.1
	1.8
	7.89 ± 0.06
	−2.27 ± 0.30
	7.14 ± 0.99
	0.06 ± 0.11



	79666506559949118
	268.4485
	66.2422
	0.08
	24.0
	2.1
	8.27 ± 0.08
	−2.29 ± 0.39
	7.26 ± 0.95
	0.06 ± 0.11



	80093512208509467
	268.4581
	66.9450
	0.08
	23.5
	2.4
	8.82 ± 0.07
	−2.06 ± 0.56
	8.09 ± 0.51
	0.25 ± 0.24



	79666506559931642
	268.4666
	66.1124
	0.04sp
	20.3
	1.9
	9.63 ± 0.03
	−3.42 ± 0.97
	7.13 ± 0.53
	0.01 ± 0.01



	79666360531054344
	268.4716
	65.8425
	0.05
	21.7
	3.9
	9.25 ± 0.05
	−1.09 ± 0.16
	8.82 ± 0.04
	0.24 ± 0.04



	79666360531053541
	268.4723
	65.8104
	0.08
	21.9
	2.1
	9.34 ± 0.06
	−1.04 ± 0.13
	9.23 ± 0.03
	0.73 ± 0.06





      

      
Notes. (1) HSC ID of the source (Oi et al. 2021); (2-3) Sky coordinates of the source based on the HSC detection; (4) Redshift from Huang et al. (2021). Galaxies with a spectroscopic redshift are marked with the superscript “sp”; (5-6) Average r-band surface brightness within the effective radius (in units of mag arcsec−2) and the effective radius obtained from radial profile fitting; (7-10) Stellar mass, star formation rate, total infrared luminosity, and dust attenuation in the V-band, respectively, from CIGALE SED fitting. The error bars are the 1σ uncertainties from the Bayesian analysis of CIGALE.
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