
    
      Fig. 2. 
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        Scatter plots comparing the location of our TNG50 simulated galaxy sample, the V01 and P17 galaxy samples, and the volume-limited RESOLVE galaxy sample. The left and right panel show the g − r colour and the H I mass as a function of Ks-band absolute magnitude, respectively. Colours and absolute magnitudes for the simulated TNG50 galaxies are determined as described in Sect. 3.1. For the V01 sample, g − r colours are calculated from the B − R colours using the conversion formula of Fukugita et al. (2011).

      

    

  
    
      Fig. 3. 
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        Three-colour images (top row) and H I profiles (bottom row) for four galaxies from our sample. The images have a field-of-view of 30 kpc, and combine the SDSS g, r, and z band images according to the methodology of Lupton et al. (2004). The inclinations and the W20 line widths are indicated.

      

    

  
    
      Table 1. 

      Slope, zero-point, and tightness of the multi-wavelength TFR of our TNG50 galaxy sample.

      
        


	Band
	Slope a
	Zero-point b
	Tightness σ⊥



	
	[mag dex−1]
	[mag]
	[dex]





	FUV
	−7.575 ± 0.160
	−17.429 ± 0.019
	0.116 ± 0.006



	NUV
	−7.464 ± 0.142
	−17.710 ± 0.017
	0.106 ± 0.005



	u
	−7.717 ± 0.103
	−18.666 ± 0.012
	0.070 ± 0.002



	g
	−8.089 ± 0.092
	−19.728 ± 0.010
	0.058 ± 0.001



	r
	−8.427 ± 0.089
	−20.141 ± 0.010
	0.052 ± 0.001



	i
	−8.618 ± 0.087
	−20.323 ± 0.009
	0.050 ± 0.001



	z
	−8.833 ± 0.087
	−20.510 ± 0.009
	0.048 ± 0.001



	J
	−9.201 ± 0.088
	−20.654 ± 0.009
	0.046 ± 0.001



	H
	−9.407 ± 0.089
	−20.799 ± 0.009
	0.045 ± 0.001



	Ks
	−9.530 ± 0.089
	−20.530 ± 0.009
	0.045 ± 0.001



	[3.6]
	−9.607 ± 0.090
	−19.745 ± 0.009
	0.045 ± 0.001



	[4.5]
	−9.662 ± 0.091
	−19.284 ± 0.009
	0.045 ± 0.001





      

    

  
    
      Fig. 5. 
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        Slope (top panel) and tightness (bottom) panel of the TFR as a function of wavelength. Black dots are our TNG50 TFR results, the coloured lines are the results from the observational samples of V01 and P17. All results in this figure are based on the same fitting method. Shaded regions indicate 1-σ uncertainty intervals.

      

    

  
    
      Fig. 7. 
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        Search for a second parameter in the TFR. The plot shows the Spearman rank correlation coefficients for the correlations between ΔM, the residual between the actual absolute magnitude and the magnitude expected from the TFR, and eight different galaxy properties, as a function of the broadband. Extensive galaxy properties are shown in blue hues, intensive properties in red hues. The grey band corresponds to |rs|< 0.4, usually considered as the region of negligible to weak correlations.

      

    

  
    
      Table 2. 

      Correlation between the residual ΔM from the TFR and u − r colour.

      
        


	Band
	rs
	p-value
	Slope
	Zero-point





	FUV
	−0.839
	0
	−2.849 ± 0.038
	4.725 ± 0.064



	NUV
	−0.819
	0
	−2.518 ± 0.036
	4.176 ± 0.061



	u
	−0.604
	0
	−1.226 ± 0.036
	2.035 ± 0.060



	g
	−0.425
	8.13 × 10−95
	−0.709 ± 0.035
	1.176 ± 0.060



	r
	−0.281
	3.21 × 10−40
	−0.406 ± 0.035
	0.674 ± 0.059



	i
	−0.204
	1.33 × 10−21
	−0.272 ± 0.035
	0.451 ± 0.058



	z
	−0.147
	9.81 × 10−12
	−0.178 ± 0.034
	0.296 ± 0.058



	J
	−0.068
	0.00188
	−0.060 ± 0.035
	0.099 ± 0.058



	H
	−0.022
	0.322
	0.006 ± 0.035
	−0.010 ± 0.058



	Ks
	−0.003
	0.883
	0.032 ± 0.035
	−0.054 ± 0.059



	[3.6]
	−0.006
	0.782
	0.030 ± 0.036
	−0.049 ± 0.060



	[4.5]
	−0.001
	1
	0.039 ± 0.036
	−0.065 ± 0.060





      

      
Notes. Second and third column: Spearman rank coefficient, and p-value. Fourth and fifth column: slope and zero-point of the best-fitting linear relation between ΔM and u − r colour.



    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Slope (top panel) and tightness (bottom) panel of the modified TFR as a function of wavelength. Modified magnitudes based on the u − r colour as a second parameter. The slope and tightness of the original TFR are shown in grey.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Accuracy of the attenuation correction scheme of Tully & Fouqué (1985) and Tully et al. (1996). The three panels correspond to three different broadbands: GALEX NUV, SDSS r, and 2MASS H. Pink dots compare the intrinsic to the dust-attenuated absolute magnitudes for the galaxies in our TNG50 sample. Chocolate dots compare the intrinsic to the attenuation-corrected absolute magnitudes.
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