
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Composite LBT zJ spectra for N and W + w quasars. Top panel: Median LBT zJ spectra for the X-ray normal (N, in blue) and the X-ray weak (W+w, in red) subsamples. The gold spectrum is the average quasar spectrum from Vanden Berk (2001). Fluxes are normalised by their value at 3000 Å. The continuum power laws are the extrapolation of those found at UV wavelengths (i.e. SDSS). Middle panel: Number of spectra contributing to each spectral channel, following to the same colour-coding. Bottom panel: Ratio of the N spectrum to the W+w spectrum.

      

    

  
    
      Fig. 5. 
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        Single-epoch MBH comparison. The estimates based on C IVλ1549 (magenta pentagons) and Mg IIλ2798 (cyan crosses) are shown against the broad Hβλ4861 values. The typical systematic uncertainty of the calibrations is shown in the top left corner with the same colour-coding, while the dashed black line represents the 1:1 relation. The dotted lines join BH mass estimates for the same object according to different emission lines. The Hβ BH mass for J1111+2437 is denoted as an upper limit since the line profile is not well defined (see Appendix E for details).

      

    

  
    
      Fig. 7. 
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        Log(Fe II/Mg II) – z plane. N sources (blue stars) follow the expectations for objects at similar redshift, whereas W+w sources (red triangles) are located at the top of the distribution around z ∼ 3. The black dashed line represents the mean Fe/Mg ratio of our N quasars extrapolated over the entire redshift range.

      

    

  
    
      Fig. 10. 
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        Γ–Log(λEdd) plane. Highly accreting samples are labelled as indicated in the legend. Circled sources have a fixed Γ in their X-ray analysis. The black continuous line represents the best fit from Liu et al. (2021), which produced a slope β = 0.27 ± 0.04, while the dashed line represents the 1σ dispersion. The dot-dashed line is our best fit including all the samples (except the sources from Trakhtenbrot et al. 2017, for which there was no information about possible X-ray weak sources), which results in a flatter slope β = 0.16 ± 0.03.

      

    

  
    
      Fig. 11. 
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        αOX against Log(λEdd). The different symbols refer to the different samples (see legend). The bolometric luminosity is colour-coded and, for a fixed Eddington ratio value, spans 3–4 orders of magnitude.

      

    

  
    
      Fig. 12. 
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        Edge-on view on the αOX − λEdd − MBH space. The various samples are listed in the legend. The solid line is the best regression as found by Liu et al. (2021), while the dashed lines represent the 1σ dispersion. Quasars with high BH masses and high accretion rates extend the range of the relation. The bulk of our X-ray normal sources follow the extrapolation of the relation calibrated on less luminous sources at lower redshifts.

      

    

  
    
      Fig. 13. 
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        Sketch of the observational features of X-ray normal (top) and weak (bottom) quasars. In the weak case a powerful wind affects the X-ray coronal emission. The outflowing phase depletes the UV-radiating inner disc, and the Comptonisation process falls short of seed radiation. The resulting X-ray flux is thus reduced without the need for absorption. Shocks at the interface between the disc wind and the BLR gas can enhance the Fe II/Mg II ratio in X-ray weak sources. The observer is assumed to be on top, but a rather wide range of viewing angles remains compatible with the type I nature of these sources. Since our line of sight is not expected to be significantly inclined with respect to the disc axis, as suggested by the very high bolometric luminosity of the sample and confirmed by the low EW [O III], outflow footprints like absorption dips or strong blue wings in C IV could be hidden. On larger scales, the [O III] luminosity mimics the X-ray behaviour, being lower in the X-ray weak sample, but fully consistent with the high-luminosity extrapolation of the L[O III]–LX relation. The weaker line emission in X-ray weak sources, here depicted by more tenuous colours, is associated with the difference in the SED shape, as systematic differences between the BLR/NLR in X-ray weak and normal sources are not expected. This a mechanism is more likely to be found in highly accreting sources, where conditions are conducive to the launch of powerful winds, and hence the enhanced X-ray weak fraction in high λEdd objects.

      

    

  
    
      Fig. A.1. 
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        LBT zJ spectra. The colour-coding is described in Appendix B.

      

    

  
    
      Fig. A.1. 
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        continued.

      

    

  
    
      Fig. A.2. 
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        LBT KS spectra. The colour-coding is described in Appendix B.
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