
    
      Table 6. 

      [image: equation] ratios considered for SBs, SB-AGN, and AGN1 and AGN2, as taken from observations by Mashian et al. (2015).

      
        


	J
	SBs
	SB-AGN
	AGN1 & AGN2



	
	(M 82)
	(NGC 6240)
	(Mrk 231)





	14
	0.0047 ± 0.0005 (a)
	0.0311 ± 0.0070
	0.0049 ± 0.0013



	15
	0.0023 ± 0.0005
	0.0279 ± 0.0063
	0.0100 ± 0.0022



	16
	0.0009 ± 0.0002
	0.0234 ± 30.0074 (a)
	0.0049 ± 0.0009



	17
	0.0006 ± 0.0002 (a)
	0.0199 ± 0.0044
	0.0058 ± 0.0017 (a)



	18
	0.0004 ± 0.0001
	0.0072 ± 0.0015
	0.0063 ± 00013



	19
	–
	0.0060 ± 0.0013
	0.0039 ± 0.0012 (a)



	20
	–
	0.0036 ± 0.0007
	0.0021 ± 0.0005



	21
	–
	0.0039 ± 0.0008
	–



	22
	–
	0.0039 ± 0.0008
	–



	23
	–
	0.0041 ± 0.0009
	–



	24
	–
	0.0030 ± 0.0006
	–





      

      
Notes.

(a) We calculated this value averaging the two ratios at J − 1 and J + 1.




    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Same as for Fig. 2, but we report only the relation by V15 (solid brown line) and we separate the LFs by the different galaxy populations (coloured lines): spirals (dotted light green), SBs (loosely dashed cyan), SF-AGN (dashed dark green), SB-AGN (densily dashed orange), AGN1 (loosely dash-dotted blue), AGN2 (dash-dotted magenta), and dwarf irregulars (dash-dot-dotted brown).

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        CO(1−0) LF (solid black lines) derived with SPRITZ, compared with observations by Saintonge et al. (2017, red circles), Riechers et al. (2019, green squares), Decarli et al. (2019, pink squares), and Decarli et al. (2020, cyan arrows as upper limits). The grey shaded area contains the propagated errors of the IR LF and errors in the relations used to derive the CO(1−0) luminosity. We also report the models by Popping et al. (2016, dashed magenta lines) and Popping et al. (2019b, dash-dotted blue line). Gr14 and Sa14 refer to the relations by Greve et al. (2014) and Sargent et al. (2014), respectively.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Same as for Fig. 5, but for CO(4−3) (top left), CO(5−4) and CO(6−5) (top right), CO(7−6) and CO(8−7) (bottom left), and CO(9−8) and CO(10−9) (bottom right). R15 refers to the relations by Rosenberg et al. (2015).

      

    

  
    
      Fig. A.1. 

      
        [image: thumbnail]
      

      
        Redshift evolution of the characteristic stellar mass (top) and the characteristic density (bottom) of the GSMF of dwarf irregular galaxies. Black circles are the observed values by Huertas-Company et al. (2016, z > 0.06) and Moffett et al. (2016, z ∼ 0.06). The red lines and shaded areas show the best fit and the corresponding uncertainties, while the dotted black lines indicate the evolution of the GSMF previously present in SPRITZ.

      

    

  
    
      Fig. A.2. 

      
        [image: thumbnail]
      

      
        SPRITZ total GSMF at different redshifts before (dotted black line) and after (thick solid black line) applying the changes to the GSMF of dwarf irregular galaxies. We also report observational values present in the literature: Ilbert et al. (2013, green crosses), Caputi et al. (2015, cyan squares), Grazian et al. (2015, magenta triangles), and Davidzon et al. (2017, blue circles).

      

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Difference between the SPRITZ and the average observed UV LFs as a function of UV magnitude (bottom axis) or UV SFR (top axis). Shaded areas show the 1σ scatter of the observed UV LFs, when multiple estimates are available. Colours indicate different redshifts.

      

    

  
    
      Fig. B.2. 

      
        [image: thumbnail]
      

      
        Same as for Fig. 2, but with [C II] obtained by considering the relation by V15 before (continuous lines) and after (dashed lines) the correction estimated from the UV LF.

      

    

  
    
      Fig. C.1. 

      
        [image: thumbnail]
      

      
        Median CO SLED of the different galaxy types included in SPRITZ: spirals, SBs, Irr, SF-AGN, SB-AGN, and AGN1. The CO SLED of AGN2 is identical to that of AGN1 and is not shown. Different symbols indicate the relations considered to derive the CO luminosity for different J. The dash-dotted cyan lines show the CO SLEDs by Mashian et al. (2015) for J < 14, which are not included in this work, but are shown for consistency. Shaded areas show the one σ variation of the CO SLED for galaxies with 1010 ≤ LIR/L⊙ ≤ 1012.

      

    

  
    
      Fig. D.1. 

      
        [image: thumbnail]
      

      
        Flux corresponding to [C II] luminosity between 107 and 1011 L⊙, between z = 0.5 and z = 9.5, compared with the area necessary to observe at least one object.

      

    

  
    
      Fig. E.1. 

      
        [image: thumbnail]
      

      
        Comparison between the total IR LF in SPRITZ (solid black lines) and the total IR LF observed by Herschel (red circles). We also report the best fits (dashed red lines) for each redshift bin, as derived by Gruppioni et al. (2013). Grey shaded areas indicate the 1σ uncertainties associated with the SPRITZ IR LF. In each panel we also report the reduced χ2 associated with each redshift bin.
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