
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Redshift dependence of the molecular gas fraction. Upper panel: The molecular gas fraction fmol (= Mmol/M*) as a function of redshift for the SS, HI-FR galaxies and the xCOLDGASS sample (only detections in CO for xCOLDGASS in order not to overload the figure). Lower panel: The molecular gas fraction fmol for the SSs has been adjusted to z = 0 following the nonlinear z-dependence found by Tacconi et al. (2020, their Table 3). fmol for xCOLDGASS and HI-FR are the same as in the upper panel.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        sSFR as a function of stellar mass for the SS, HI-FR and the xCOLDGASS sample. The sSFR of the SS galaxies is adjusted to z = 0 according Speagle et al. (2014) as explained in Sect. 4.1. The full yellow line denotes the SFMS from Janowiecki et al. (2020), derived for the xCOLDGASS sample, and the dashed yellow line shows its 1σ scatter. The dotted yellow line show a distance of 0.3 dex from the SFMS which is adopted, following Janowiecki et al. (2020), to define SFMS galaxies.

      

    

  
    
      Table 6. 

      Mean value, its error, and median value for the SS and HI-FR sample.

      
        


	
	SS
	FR-HI (SFMS)
	FR-HI (below SFMS)
	xCOLDGASS (SFMS) (b)



	
	(n = 46)

	(n = 6)

	(n = 12)

	




	
	Mean (err)
	Median
	Mean (err)
	Median
	Mean (err)
	Median
	Mean (err)
	Median





	log(sSFR)zcorr (yr−1)
	−10.73 (0.04)
	−10.81
	−10.57 (0.04)
	−10.59
	−11.20 (0.06)
	−11.15
	–
	–



	log(fmol, zcorr )
	−1.39 (0.02)
	−1.38
	−1.27 (0.04)
	−1.28
	−1.87 (0.09)
	−1.83
	–
	–



	τdep (yr)
	9.29 (0.03)
	9.33
	9.28 (0.04)
	9.27
	9.32 (0.06)
	9.30
	8.98 (0.02)
	9.00



	τdep (SFRC17) (a) (yr)
	9.32 (0.02)
	9.33
	9.27 (0.02)
	9.28
	9.26 (0.15)
	9.26
	8.90 (0.02)
	8.87



	μ* M⊙ kpc−2
	8.69 (0.04)
	8.68
	8.93(0.15)
	8.85
	9.06(0.06)
	9.09
	8.42 (0.05)
	8.45



	log(fHI)
	–
	–
	−0.78 (0.09)
	−0.86
	−1.00 (0.11)
	−0.99
	–
	–



	log(Mmol/MHI)
	–
	–
	−0.40 (0.11)
	−0.27
	−0.82 (0.11)
	−0.79
	−0.48 (0.05)
	−0.48





      

      
Notes. Upper limits are treated as detections.

(a) Gas depletion time calculated with the prescription of Cluver et al. (2017), shifted by +0.2 dex.


(b) Values are only given for quantities that have a weak dependence on M*.




    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Molecular gas mass fraction (fmol, zcorr), as a function of distance to the SFMS for the SS, HI-FR and the xCOLDGASS sample. The molecular gas mass of the SS galaxies is reprojected to z = 0 following Tacconi et al. (2018) as explained in Sect. 4.1.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Gas depletion time τdep = Mmol/SFR as a function of redshift for the SS, HI-FR and the COLDGASS sample. The yellow line gives, for illustration, the relation of τdep ∝ (1 − z)−0.6 from Tacconi et al. (2018), and the gray line is the fit to our data (τdep ∝ (1 − z)−0.02). The blue diamond is the mean value of the xCOLDGASS galaxies that lie on the SFMS and the brown diamond is the mean value of the HI-FR sample. The errors of both means are smaller than the symbol size.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Atomic gas mass fraction (upper panel) and the molecular-to-atomic mass ratio (lower panel) as a function of stellar mass for the HI-FR and the xCOLDGASS sample. The mean values of the HI-FR and of the different xCOLDGASS samples are indicated as diamonds, with the length of the vertical bar indicating the error of the mean, and the length of the horizontal bar the width of the chosen mass interval. Only galaxies with detections in HI are considered for the mean value of MHI/Mmol. The yellow line in the upper panel indicates the scaling relation found by Janowiecki et al. (2020) together with the 0.3 dex width adopted by these authors to characterize the HI main sequence.

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Gas depletion time τdep = Mmol/SFR as a function of stellar mass for the super spirals, fast HI rotators and the COLDGASS sample. The SFR has been calculated with the prescription of Cluver et al. (2017), offset by 0.2 dex (Eq. (9)).

      

    

  
    
      Fig. 13. 
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        Gas depletion time τdep = Mmol/SFR as a function of stellar mass surface density ([image: equation]) for the SS, HI-FR and the xCOLDGASS sample.

      

    

  
    
      Fig. A.1. 

      
        [image: thumbnail]
      

      
        Observed spectra of the SS galaxies. The signal-to-noise ratio S/N = ICO/error(ICO) is indicated in the upper left corner. The velocity resolution is 20 km s−1 for objects with S/N ≳ 7 and 50 km s−1 for objects with S/N ≲ 7. The x-axis gives the velocity relative to the (optical) recession velocity, vrec = cz, where z is the SLOAN redshift. The coloured shaded area represents the region over which the line is integrated to determine the total flux.

      

    

  
    
      Fig. A.1. 
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        Continued.

      

    

  
    
      Fig. A.2. 

      
        [image: thumbnail]
      

      
        Observed spectra of the HI-FR galaxies. The signal-to-noise ratio S/N = ICO/error(ICO) is indicated in the upper left corner. The velocity resolution is 20 km s−1 for objects with S/N ≳ 7 and 50 km s−1 for objects with S/N ≲ 7. The x-axis gives the velocity relative to the (optical) recession velocity, vrec = cz, where z is the SLOAN redshift. The coloured shaded area represents the region over which the line is integrated to determine the total flux. The spectra are for the central emission, except for NGC 2713, NGC 5790, UGC 08902 and UGC 12591 for which the spectrum averaged over the positions along the major axis are shown.

      

    

  
    
      Fig. B.3. 

      
        [image: thumbnail]
      

      
        Observed spectra along major axis of UGC08902. The velocity resolution is 20 km s−1. The offset in arcsec is given in the upper left corner.

      

    

  
    
      Fig. C.2. 

      
        [image: thumbnail]
      

      
        Comparison of SFRbest to the prescription of Leroy et al. (2019) (see eq. C.2). The blue line is the unity line to guide the eye.

      

    

  
    
      Fig. C.3. 

      
        [image: thumbnail]
      

      
        Comparison of SFRbest to the prescription of Cluver et al. (2017) (see eq. 9). The blue line is the unity line to guide the eye, and the yellow dashed line is offset by 0.2 dex, corresponding to the mean value of log(SFRW3, C17/SFRbest).

      

    

  
    
      Fig. D.1. 

      
        [image: thumbnail]
      

      
        Comparison of the stellar mass derived from the methods of Cluver et al. (2014) and Leroy et al. (2019). The blue line is the unity line to guide the eye and the yellow line is offset by 0.3 dex which corresponds to the mean value of log(M*C14/M*L19) for the quiescient subsamples (see Tab. D.1).

      

    

  
    
      Fig. E.1. 

      
        [image: thumbnail]
      

      
        Comparison of SFRbest and SFR averaged over the past 100 Myr derived by CIGALE. The blue line shows unity to guide the eye and the yellow line is offset by 0.4 dex which corresponds to the mean value of log(SFRbest/SFRCIGALE, 100Myr).
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