
    
      Table 2. 

      Input parameters for the code CIGALE.

      
        


	Parameters
	Values





	Star formation history:



	




	Delayed star formation history + additional burst
	



	




	e-folding time of the main stellar population model (Myr)
	1000, 3000, 5000



	e-folding time of the late starburst population model (Myr)
	50.0, 100



	Mass fraction of the late burst population
	0.0, 0.005, 0.015, 0.02, 0.05, 0.1, 0.15, 0.20



	Age (Myr)
	8000, 9000, 10 000, 11 000, 12 000



	Age of the late burst (Myr)
	100, 150



	




	Single stellar population Bruzual & Charlot (2003)



	




	Initial mass function
	Chabrier (2003)



	Metallicities (solar metallicity)
	0.02



	Age of the separation between the young and the old star population (Myr)
	10



	




	Dust attenuation law Calzetti et al. (2000)



	




	E(B − V)l: color excess of the nebular lines
	0.1, 0.3, 0.5, 0.7, 0.9



	E(B − V)f: reduction factor to compute the E(B − V) for the stellar continuum attenuation
	0.3, 0.5, 0.8, 1



	




	Dust emission: Dale et al. (2014)



	




	Fraction of AGN
	0



	α slope
	2.0



	




	AGN (UV-to-IR): Stalevski et al. (2016)



	




	Inclination, i.e., viewing angle (i)
	30, 70



	AGN contribution to UV luminosity (f0.25 μm)
	0.0, 0.001, 0.0025, 0.005, 0.0075, 0.01,



	
	0.025, 0.05, 0.075, 0.1, 0.2, 0.3, 0.4,



	
	0.5, 0.6, 0.7



	Polar-dust color excess (E(B − V))
	0, 0.2, 0.4



	




	X-ray emission: Yang et al. (2020, 2022)



	




	Photon index of the AGN intrinsic X-ray spectrum (gam)
	1.8



	Power-law slope connecting Lν at rest-frame 2500 Å and 2 keV (αox)
	−1.9, −1.7, −1.5, −1.3, −1.1, −0.9



	Maximum allowed deviation of αox from the empirical αox − Lν (2500 Å)
	0.2



	Deviation from the expected LMXB scaling relation (δLMXB)
	0.0



	Deviation from the expected HMXB scaling relation (δHMXB)
	0.0





      

      
Notes. The input values used for better sampling the f0.25 μm are in boldface type (see Sect. 5.1).



    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        X-ray luminosity vs redshift for the selected final sample. The dashed black line indicates LX = 3 × 1042 erg s−1. The solid black line represent the eFEDS sensitivity limit of flimit = 6.5 × 10−15 erg s−1 cm−2Brunner et al. (2022). Grey and white circles represent AGN and normal galaxies respectively for the final selected sample.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Comparison between the SFR evaluated with data up to WISE (y-axis) and SFR estimated adding SPIRE FIR data (x-axis), shown at the top. The black solid line corresponds to the 1:1 relation, red dashed line to the linear fit of the data. Comparison between fracAGN parameter estimated by the two runs, shown at the bottom. The solid line corresponds to the 1:1 relation.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        724 galaxies from the final sample shown in the SFR–M* plot (left). Blue points represent the SFGs, red points show the location of the quiescent galaxies, and grey points the AGNs classified as described in Sect. 3.2. Right panel displays the same plot showing star-forming and quiescent galaxies color-coded by the f0.25 μm parameter. The solid black line represents the MS from Aird et al. (2017) at redshift 0.15 (the mean redshift of our sample of normal galaxies). The dashed line shows the threshold 1.3 dex above and below the MS.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        X-ray luminosity as a function of the SFR. Black dots represent the full sample of SFGs. Red crosses and blue triangles represent the sources having Herschel and SDSS counterparts respectively. The solid black line represents the fit of our sample of data, while Lehmer et al. (2016) scaling relation is represented by the dashed black line. The size of the dots is proportional to the redshift of the sources.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        X-ray luminosity per SFR unit (L0.2 − 2.3 keV/SFR) in the function of redshift for the sample of SFGs. The solid black line represents the X-ray luminosity sensitivity limit of the eFEDS sample, rescaled by the max value of the SFR in each interval.

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Cumulative X-ray luminosity function for the sample of SF (top panel) and quiescent galaxies (bottom panel). The black solid line represents the completeness-corrected XLF, while the dotted line shows the observed XLF. The shaded region represents the 1σ error.

      

    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
        X-ray luminosity in the 0.2−2.3 keV band as a function of the SFR. The size of the dots is proportional to the redshift of the sources. The red line shows the linear fit corrected for completeness, while the black line is the observed fit already shown in Fig. 10.

      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        X-ray luminosity in the 0.2−2.3 keV band scaled by the SFR in the function of the sSFR for the full sample of normal galaxies, selected in this work, both quiescent (red dots) and SFGs (blue dots). The solid black line represents the observed fit of the sources, while the red solid line represents the completeness corrected fit. Lehmer et al. (2016) fit at z = 0.09 is pictured as a black dashed line, with the shaded region representing the 3σ dispersion. The size of the dots scales with the redshift of the sources Sect. 6.

      

    

  
    
      Fig. 15. 

      
        [image: thumbnail]
      

      
        X-ray luminosity in the 0.2−2.3 keV band scaled by the SFR in the function of the sSFR for the full sample of normal galaxies divided into three redshift bins. The points size is proportional to the Mstar. The solid black lines represent the observed fit of the sources, while the red dashed lines represent Lehmer et al. (2016) relation estimated at the mean value of the redshift for each bin. The shaded red region represents the 3σ dispersion.

      

    

  
    
      Table 4. 

      Summary of the fits performed on the completeness corrected eFEDS sample.

      
        


	Function
	Parameter
	Fitted value
	z
	Literature comparison



	
	
	
	
	(Lehmer et al. 2016)





	log(LX) = A + B ⋅ log(SFR)
	A
	40.05 ± 0.05
	0–0.23
	40.06 ± 0.05



	
	B
	0.52 ± 0.06
	0–0.23
	0.65 ± 0.04



	LX = αMstar + βSFR
	α
	29.25 ± 0.08
	0–0.23
	29.04 ± 0.17



	
	
	28.81 ± 0.25
	0–0.07



	
	β
	39.95 ± 0.02
	0–0.23
	39.66 ± 0.03



	
	
	39.19 ± 0.03
	0–0.07





      

    

  
    
      Fig. 16. 

      
        [image: thumbnail]
      

      
        X-ray luminosity in the 0.2−2.3 keV band scaled by the SFR as a function of the sSFR, color-coded by the number of globular clusters. The lines are the same as Fig. 15.
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