
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Redshift (z), luminosity at 3000 Å (L3000), black hole mass (M•), and Eddington ratio (αEdd) distributions for the non-BAL QSO (red,) and BAL QSO (green) samples selected from the Shen et al. (2011) catalogue. The vertical dashed and dotted lines indicate the median values for non-BAL QSO and BAL QSO, respectively.

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Schematic 2D-projected illustration of a massive outflow from the accretion disk due to the radiatively dust-driving mechanism. The radial extension of the LIL BLR is the entire radial range from which the material can be lifted from the disk surface, and the escaping zone represents the radial range from which all lifted material escapes to the torus or infinity. The dashed lines indicate the reference angles with respect to the azimuthal symmetry axis, i.e. the opening angle of the torus (θt), the maximum angle (θ1), and the minimum angle (θ2) of the outflow funnel (cone), which are shown in green, blue, and red, respectively. The solid curved line in dark red represents the sublimation location in which the material that crosses loses the dust content. The regions in the funnel-shaped wind structure shaded in blue and red correspond to dusty and dustless escaping material, respectively.

      

    

  
    
      Table 1. 

      Geometrical properties of the outflow.

      
        


	log ṁ
	log M•
	Z/Z⊙
	θ1
	θ2
	Ωfull





	1
	8
	1
	69.68
	79.13
	0.1587



	
	
	2.5
	55.96
	80.12
	0.3882



	
	
	5
	46.70
	79.94
	0.5111



	
	
	10
	25.34
	81.31
	0.7527



	



	
	9
	1
	54.61
	78.93
	0.3871



	
	
	2.5
	35.76
	79.85
	0.6352



	
	
	5
	23.95
	83.12
	0.7941



	
	
	10
	19.73
	85.99
	0.8714



	



	
	10
	1
	50.96
	78.97
	0.4385



	
	
	2.5
	21.66
	81.83
	0.7873



	
	
	5
	18.35
	84.12
	0.8467



	
	
	10
	15.48
	85.78
	0.8901



	




	0
	6
	5
	73.67
	80.02
	0.1079



	
	
	10
	71.39
	79.67
	0.1398



	



	
	7
	2.5
	72.96
	80.02
	0.1197



	
	
	5
	71.28
	79.60
	0.1404



	
	
	10
	67.40
	79.15
	0.1961



	



	
	8
	1
	75.48
	79.93
	0.0759



	
	
	2.5
	71.16
	79.55
	0.1415



	
	
	5
	66.66
	79.06
	0.2064



	
	
	10
	54.41
	78.55
	0.3835



	



	
	9
	1
	71.40
	79.65
	0.1393



	
	
	2.5
	68.51
	78.83
	0.1726



	
	
	5
	57.08
	77.30
	0.3236



	
	
	10
	46.89
	78.11
	0.4774



	



	
	10
	1
	67.75
	78.72
	0.1830



	
	
	2.5
	56.10
	78.17
	0.3527



	
	
	5
	45.89
	76.17
	0.4570



	
	
	10
	37.63
	76.80
	0.5636



	




	−1
	7
	10
	75.16
	79.87
	0.0802



	



	
	8
	5
	74.08
	80.32
	0.1061



	
	
	10
	71.50
	79.28
	0.1313



	



	
	9
	2.5
	75.29
	80.21
	0.0839



	
	
	5
	71.33
	78.08
	0.1136



	
	
	10
	66.32
	78.99
	0.2106



	



	
	10
	1
	77.61
	78.69
	0.0184



	
	
	2.5
	71.84
	78.58
	0.1137



	
	
	5
	66.98
	78.65
	0.1943



	
	
	10
	58.88
	78.17
	0.3118



	




	−2
	9
	10
	77.06
	80.39
	0.0570



	



	
	10
	5
	76.82
	78.09
	0.0216



	
	
	10
	71.57
	79.26
	0.1298





      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Results of simulations showing the massive outflow triggered by the disk radiation pressure for ṁ = 1. M• is set at 6, 7, 8, 9, and 10 (in log units) from left to right. The adopted metallicities are 1, 2.5, 5, and 10 Z⊙, from top to bottom. The mean value of the escape velocity in the escaping zone is indicated as a reference at the top of each column. The failed wind is not shown for better contrast. The accretion disk is shown as the shaded grey area. The dusty and dustless components of the outflow funnel are shaded in blue and red, respectively. The dashed black line represents the arbitrary obscuration angle of 70° by the torus as a reference.

      

    

  
    
      Table 2. 

      Observed BAL QSO prevalences as determined directly from the sample (original) and the corresponding distribution properties obtained from the bootstrap method (resampled).

      
        


	Δlog αEdd
	–0.5 up to 0.5
	–1.5 up to –0.5



	




	Δlog M•
	7.5–8.5
	8.5–9.5
	9.5–10.5
	7.5–8.5
	8.5–9.5
	9.5–10.5





	Original
	nnon − BAL
	2260
	6660
	474
	1930
	25376
	3383



	
	nBAL
	24
	361
	53
	8
	543
	345



	
	r
	0.011
	0.051
	0.101
	0.004
	0.021
	0.093



	
	
[image: equation] (log M•)BAL
	8.36
	9.06
	9.71
	8.38
	9.29
	9.65



	
	δ log M•
	0.07
	0.18
	0.03
	0.03
	0.22
	0.01



	
	
[image: equation] (log αEdd)BAL
	–0.07
	–0.30
	–0.26
	–0.65
	–0.72
	–0.92



	
	δ log αEdd
	0.20
	0.07
	0.09
	0.03
	0.08
	0.08



	




	Resampled
	r
	0.017
	0.056
	0.095
	0.004
	0.051
	0.091



	
	σ
	0.006
	0.011
	0.014
	0.0026
	0.010
	0.014



	
	
[image: equation] (log M•)BAL
	8.263
	9.085
	9.762
	8.250
	9.414
	9.701



	
	δ log M•
	0.069
	0.092
	0.029
	–0.052
	0.027
	0.022



	
	
[image: equation] (log αEdd)BAL
	0.088
	–0.290
	–0.155
	–0.760
	–0.832
	–0.945



	
	δ log αEdd
	0.103
	0.050
	0.043
	–0.001
	0.091
	0.052





      

      
Notes. r = nBAL/nTot = nBAL/(nBAL + nnon − BAL), [image: equation] corresponds to the median value in each case, δ log M• and δ log αEdd are defined as the median of BALs minus medians of non-BALs. Median values are shown in Fig. 7.



    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Distributions of the ratio r = nBAL/nTotal for 1000 bootstrap replications in six ranges limited in M• and αEdd. The dot-dashed black line is the average of the bootstrapped distributions, and the red line traces the original r value from each bin sample.

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Residual of the computational results of the probability of observing BALs (simulations) subtracted from the prevalence ratio (observational data). The four adopted values of the metallicities of 1, 2.5, 5, and 10 are represented in blue, red, magenta, and green. The solid black line is depicted as a reference for the observational data. The solid, dashed, dash-dotted, and dotted lines correspond to opening angles of the torus of 45, 60, 75, and 90 (no torus), respectively. The results are presented as a function of Eddington ratio (in steps of 0.3 dex) for three M• ranges.

      

    

  
    
      Fig. A.1. 

      
        [image: thumbnail]
      

      
        Bias analysis of the sample. Left panel: Relation between the luminosity at 3000Å and redshift. The grey patch indicates the redshift bin we used to test the effect of the S/N (see Appendix A). The colour code marks the S/N value in the log scale. Middle panel: Behavior of the S/N in each luminosity bin. The colour scale describes the S/N, and the number in parentheses corresponds to the number of sources in each bin. Right panel: Distribution of the S/N in each luminosity bin. The numbers in parentheses indicate the results from a two-sample KS test.

      

    

  
    
      Fig. B.1. 

      
        [image: thumbnail]
      

      
        Distributions of the ratio r = nBAL/nTotal for 1000 bootstrap replications, in six ranges limited in M• and αEdd, as in Fig. 7, but with restriction to z ≤ 1.5 (left panels) and z > 1.5 (middle and right panels). The dot-dashed black line is the average of the bootstrapped distributions, and the red line traces the original r value from each bin sample.

      

    

  
    
      Fig. C.1. 

      
        [image: thumbnail]
      

      
        Distributions of the prevalence ratio r = nBAL/nTotal for only LBs as a function of Eddington ratio for three M• ranges. The left panel is restricted to sources with z ≤ 1.5, and the middle and right panels show sources with z > 1.5. The error bars have been computed following Poissonian statistics.
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