
    
      Table 1. 

      Excluded sources lying well below the main Hδ − Dn sequence.

      
        


	LEGA-C ID
	Redshift
	Dn
	Hδ





	3795
	1.005
	1.26
	−1.30



	3589
	0.6921
	1.23
	−3.29



	3247
	0.9585
	1.14
	−0.66



	2236
	0.7076
	1.05
	−4.23



	2015
	0.7025
	1.20
	−4.24



	1718
	0.7283
	1.13
	−2.93



	939
	0.6643
	1.14
	−3.48



	37
	0.9044
	1.07
	0.58





      

    

  
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
        Distributions of redshift (left panel) and intrinsic X-ray luminosity LX (right panel) for the obscured and unobscured AGN samples. The distribution of the combined X-ray sample is over-plotted for reference.

      

    

  
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Example SED fits of both obscured (17, 39, 130, 147) and unobscured (77, 106, 137, 209) AGN.

      

    

  
    
      Table 2. 

      Models and values for their free parameters used by X-CIGALE for the SED fitting.

      
        


	Parameter
	Model/values





	Star formation history: delayed model and recent burst



	Age of the main population
	1500, 2000, 3000, 4000, 5000, 7000, 10000, 12 000 Myr



	e-folding time
	200, 500, 700, 1000, 2000, 3000, 4000, 5000 Myr



	Age of the burst
	50 Myr



	Burst stellar mass fraction
	0.0, 0.005, 0.01, 0.015, 0.02, 0.05, 0.10, 0.15, 0.18, 0.20



	




	Simple Stellar population: Bruzual & Charlot (2003)



	Initial Mass Function
	Chabrier (2003)



	Metallicity
	0.02 (Solar)



	




	Galactic dust extinction



	Dust attenuation law
	Charlot & Fall (2000) law



	V-band attenuation AV
	0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1, 1.5, 2, 2.5, 3, 3.5, 4



	




	Galactic dust emission: Dale et al. (2014)



	α slope in dMdust ∝ U−αdU
	2.0



	




	AGN module: SKIRTOR)



	Torus optical depth at 9.7 microns τ9.7
	3.0, 7.0



	Torus density radial parameter p (ρ ∝ r−pe−q|cos(θ)|)
	1.0



	Torus density angular parameter q (ρ ∝ r−pe−q|cos(θ)|)
	1.0



	Angle between the equatorial plan and edge of the torus
	40°



	Ratio of the maximum to minimum radii of the torus
	20



	Viewing angle
	30° (type 1),70° (type 2)



	AGN fraction
	0.0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 0.99



	Extinction law of polar dust
	SMC



	E(B − V) of polar dust
	0.0, 0.2, 0.4



	Temperature of polar dust (K)
	100



	Emissivity of polar dust
	1.6



	




	X-ray module



	AGN photon index Γ
	1.4



	Maximum deviation from the αox − L2500 Å relation
	0.2



	LMXB photon index
	1.56



	HMXB photon index
	2.0



	




	Total number of models (X-ray/reference galaxy catalogue)
	313 632 000/60 984 000





      

      
Notes. For the definition of the various parameter see Sect. 4.1.



    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Distribution in the redshift and intrinsic luminosity plane for the obscured and unobscured AGN. The grid is used to assign weights in different z, Lx bins in order to take into account the different luminosity and redshift distributions of obscured and unobscured AGN (see Sect. 5.1).

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Distribution of the Dn (left panel) and Hδ (right panel) age indicators for the obscured and unobscured AGN samples. The samples have been normalised in order to follow the same luminosity and redshift distribution (see Sect. 5.1 for details). We over-plot the distribution of the LEGA-C galaxies for reference.

      

    

  
    
      Fig. 6. 

      
        [image: thumbnail]
      

      
        Distribution of M* for the obscured and unobscured AGN samples. The distribution refers to the frequency histogram so that the sum of all bins equals unity. The distribution has been weighted taking into account the redshift and luminosity distributions of obscured and unobscured AGN. We over-plot the distribution of the LEGA-C galaxies for reference.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Distribution of the specific SFR, sSFR, for the obscured and unobscured AGN samples. The samples have been weighted in order to follow the same X-ray luminosity and redshift distribution (see Sect. 5.1 for details). The sSFR distribution of the LEGA-C galaxies is overplotted for reference.

      

    

  
    
      Fig. 8. 

      
        [image: thumbnail]
      

      
        Distribution of SFRNORM for the obscured and unobscured AGN samples. The samples have been weighted in order to follow the same X-ray luminosity and redshift distribution (see Sect. 5.1 for details).

      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Distribution of log[λEDD] for the obscured and unobscured AGN samples.

      

    

  
    
      Fig. 11. 

      
        [image: thumbnail]
      

      
        Relation between galaxy age and stellar mass and black hole mass. Top panel: calcium break Dn as a function of the stellar mass. Lower panel: calcium break as function of the velocity dispersion σ⋆. In the right and left hand plots the colour key represents the sSFR and the Eddington ratio, respectively. The contours represent the LEGA-C galaxy population.

      

    

  
    
      Fig. 12. 

      
        [image: thumbnail]
      

      
        Distributions of the Dn (left panel) and Hδ (right panel) age indicators for the obscured and unobscured AGN samples. The samples have been weighted in order to follow the same redshift and stellar mass distribution (see Sects. 5.1 and 5.9 for details). We over-plot the distribution of the LEGA-C galaxies for reference.

      

    

  
    
      Table 4. 

      Median values and K-S statistics for the obscured and unobscured sample in the case of normalising the samples with M⋆.

      
        


	Property
	μ (Obscured)
	μ (Unobscured)
	Distance
	p-value





	Dn
	1.53 [image: equation]
	1.41 [image: equation]
	0.273
	8 × 10−3



	Hδ
	2.82 [image: equation]
	3.51[image: equation]
	0.315
	1.3 × 10−3



	log[sSFR]
	−1.91 [image: equation]
	−1.723[image: equation]
	0.205
	0.092



	log[SFRNORM]
	0.064 [image: equation]
	-0.043[image: equation]
	0.246
	0.023



	log[λEDD]
	−1.91 [image: equation]
	−1.67[image: equation]
	0.290
	7.5 × 10−3





      

    

  
    
      Fig. 13. 

      
        [image: thumbnail]
      

      
        Kolmogorov-Smirnov p-values for the comparison of the obscured and unobscured population parameters as a function of the column density cut: (a) stellar mass (blue, square box), (b) Dn(4000) (red, star), (c) sSFR (green, circle), (d) SFRNORM (orange, triangle), and (e) Eddington ratio (purple, cross). The horizontal line denotes the 95% confidence level.

      

    

  
    
      Fig. 14. 

      
        [image: thumbnail]
      

      
        Distributions of : (a) Stellar mass, (b) calcium break Dn(4000), (c) sSFR, (d) SFRNORM, and (e) Eddington ratio for the obscured (upper panel) and unobscured AGN (lower panel). The distributions are shown for three column density NH cuts: log NH(cm−2) = 23 (sold black line), log NH(cm−2) = 22 (blue dash line) and log NH(cm−2) = 21.5 (yellow dot line).

      

    

  
    
      Table 5. 

      Median values and K-S statistics for lower column density NH cuts.

      
        


	Property
	log NH(cm−2) = 21.5

	log NH(cm−2) = 22




	
	μob
	μunob
	Dist
	p-value
	μob
	μunob
	Dist
	p-value





	Dn
	1.53
	1.45
	0.24
	0.082
	1.48
	1.50
	0.21
	0.11



	Hδ
	2.86
	4.21
	0.32
	0.008
	3.55
	2.27
	0.33
	0.0023



	log[M⋆]
	11.26
	11.37
	0.026
	0.049
	11.34
	11.26
	0.31
	0.0046



	log[sSFR]
	−1.92
	−1.97
	0.13
	0.75
	−1.99
	−1.97
	0.18
	0.26



	log[SFRNORM]
	−0.09
	−0.15
	0.14
	0.57
	0.24
	−0.04
	0.260
	0.028



	log[λEDD]
	−1.83
	−1.81
	0.15
	0.66
	−1.98
	−1.66
	0.37
	9 × 10−4





      

    

  
    
      Table A.1. 

      Catalogue of the 73 sources used in our analysis and their derived properties.

      
        


	ID
	RA
	DEC
	z
	LX
	NH
	Dn
	Hδ
	M⋆
	SFR
	sSFR
	SFRNORM
	λEDD
	MBH



	(1)
	(2)
	(3)
	(4)
	(5)
	(6)
	(7)
	(8)
	(9)
	(10)
	(11)
	(12)
	(13)
	(14)





	17
	150.39723
	1.83487
	0.96
	43.04
	23.18
	1.63
	3.73
	3.57
	0.21
	-3.22
	-1.02
	-2.05
	8.20



	39
	150.41814
	1.97671
	0.86
	43.71
	23.04
	1.31
	3.94
	2.23
	49.9
	-0.65
	1.34
	-1.50
	8.35



	77
	150.24255
	1.7664
	0.62
	44
	21.69
	1.41
	0.82
	2.51
	2.1
	-2.08
	0.55
	-0.97
	8.14



	106
	150.2998
	1.7838
	0.71
	43.38
	20
	1.63
	-0.28
	1.68
	0.44
	-2.58
	-0.42
	-1.57
	8.07



	130
	149.95947
	1.80147
	0.68
	42.66
	> 23.15
	1.73
	1.01
	1.18
	1.36
	-1.94
	0.05
	-2.80
	8.56



	137
	149.94092
	1.80623
	0.83
	42.61
	< 20.00
	1.38
	5.17
	0.91
	3.12
	-1.46
	0.19
	-1.70
	7.40



	147
	150.36452
	1.81068
	0.97
	43.39
	23.27
	1.42
	0.93
	1.4
	5.09
	-1.44
	0.18
	-2.13
	8.63



	209
	149.99289
	1.85787
	0.83
	43.09
	< 21.74
	1.49
	1.07
	1.85
	0.15
	-3.09
	-1.23
	-1.31
	7.51



	332
	150.24869
	1.97235
	0.67
	43.04
	23.73
	1.34
	3.55
	2.18
	35.41
	-0.79
	1.7
	-2.11
	8.26



	442
	149.82056
	1.81172
	0.75
	43.08
	< 21.55
	1.27
	4.6
	1.7
	28.71
	-0.77
	1.15
	-1.12
	7.31



	448
	149.52786
	1.81717
	0.79
	42.84
	< 20.00
	1.5
	2.15
	2.07
	2.42
	-1.93
	0.18
	-1.86
	7.80



	451
	149.69179
	1.81819
	0.74
	43.22
	20
	1.52
	2.87
	3.5
	1.71
	-2.31
	-0.21
	-2.19
	8.52



	774
	150.42722
	2.08308
	0.96
	43.52
	< 21.70
	1.38
	2.85
	0.67
	1.81
	-1.57
	-0.44
	–
	–



	815
	150.49304
	2.11559
	0.85
	43.01
	20
	1.66
	2.27
	1.84
	0.96
	-2.28
	-0.41
	-2.14
	8.26



	879
	150.57307
	2.20349
	0.82
	42.85
	< 21.77
	1.37
	3.64
	2.94
	30.91
	-0.98
	1.18
	-1.96
	7.91



	919
	150.6729
	2.2313
	0.9
	43.01
	22.68
	1.41
	5.48
	0.51
	5.53
	-0.96
	0.03
	-1.48
	7.59



	953
	150.67397
	2.26266
	0.97
	43.01
	23.06
	1.63
	3.14
	2.14
	0.41
	-2.72
	-0.88
	-2.42
	8.53



	1004
	150.53792
	2.3105
	0.84
	43.75
	22.5
	1.29
	3.82
	0.51
	7.12
	-0.85
	0.03
	-0.50
	7.39



	1049
	150.6673
	2.34656
	0.98
	42.89
	20
	1.32
	6.99
	2.49
	4.71
	-1.72
	0.22
	-2.23
	8.21



	1055
	150.37733
	2.35152
	0.93
	42.62
	20
	1.63
	2.58
	2.22
	1.78
	-2.1
	-0.19
	-2.24
	7.95



	1163
	150.27464
	1.98883
	0.92
	43.35
	22.87
	1.5
	3.52
	1.71
	1.44
	-2.07
	-0.28
	-1.47
	7.94



	1183
	150.32401
	2.00395
	0.96
	43.19
	20
	1.35
	3.35
	1.78
	3.54
	-1.7
	0.03
	–
	–



	1199
	150.25063
	2.01504
	0.67
	43.76
	23.67
	1.36
	7.31
	0.77
	0.93
	-1.92
	-0.23
	-0.78
	7.68



	1228
	150.29488
	2.03449
	0.95
	43.13
	> 23.34
	1.71
	0.85
	3.04
	2.6
	-2.07
	0.06
	-2.53
	8.76



	1252
	150.26643
	2.04985
	0.96
	42.93
	22.51
	1.7
	1.99
	6.45
	1.67
	-2.59
	-0.09
	-2.32
	8.35



	1267
	150.14873
	2.0606
	0.72
	43.43
	23.18
	1.35
	4.21
	7.39
	0.66
	-3.05
	2.77
	-1.40
	7.95



	1388
	150.32422
	2.1765
	0.91
	43.13
	> 23.42
	1.58
	2.83
	0.88
	1.08
	-1.91
	-0.19
	–
	–



	1485
	150.05592
	2.23346
	0.94
	43.55
	22.33
	1.4
	3.51
	4.14
	75.23
	-0.74
	1.6
	–
	–



	1496
	150.04961
	2.24024
	0.6
	42.69
	23.02
	1.38
	2.49
	0.51
	1.32
	-1.59
	-0.38
	-1.91
	7.69



	1507
	149.92113
	2.25036
	0.88
	43.15
	> 23.19
	1.32
	4.72
	2.21
	40.77
	-0.73
	1.23
	-1.69
	7.94



	1677
	149.97012
	2.33537
	0.93
	43.45
	23.31
	1.34
	2.57
	5.42
	0.45
	-3.08
	-0.67
	-2.12
	8.69



	1815
	150.0556
	2.44917
	0.73
	43.27
	23.27
	1.72
	1.17
	3.04
	2.32
	-2.12
	0.34
	-1.97
	8.35



	1856
	149.84212
	2.00165
	0.74
	43.32
	> 23.00
	1.59
	0.31
	0.79
	0.48
	-2.22
	-0.47
	-1.43
	7.87



	1971
	149.73769
	2.06521
	0.68
	43.15
	< 20.91
	1.38
	3.43
	3.68
	43.07
	-0.93
	1.28
	-1.54
	7.80



	1994
	149.52129
	2.07939
	0.67
	43.09
	20
	1.47
	2.11
	1.52
	5.34
	-1.45
	0.63
	-1.68
	7.88



	2061
	149.70183
	2.12183
	0.89
	43.4
	20
	1.64
	1.02
	1.84
	1.65
	-2.05
	-0.21
	-1.39
	7.90



	2105
	149.88545
	2.17717
	0.66
	43.52
	23.03
	1.44
	2.5
	3.62
	8.62
	-1.62
	0.49
	-1.46
	8.11



	2108
	149.53911
	2.1826
	0.99
	43.4
	< 21.47
	1.3
	4.7
	2.36
	16.15
	-1.16
	0.75
	–
	–



	2153
	149.64964
	2.20925
	0.95
	42.97
	20
	1.81
	-0.52
	3.59
	0.27
	-3.12
	-0.86
	-2.42
	8.49



	2157
	149.61758
	2.21556
	0.68
	42.81
	< 21.14
	1.27
	2.91
	0.94
	11.96
	-0.9
	1.11
	-0.95
	6.86



	2162
	149.86823
	2.21866
	0.79
	43.07
	20
	1.74
	0.37
	1.45
	0.17
	-2.92
	-1.01
	-1.84
	8.02



	2226
	149.82198
	2.25467
	0.93
	43.12
	< 21.75
	1.26
	3.53
	2.01
	27.11
	-0.87
	0.95
	–
	–



	2257
	149.85678
	2.27314
	0.76
	42.72
	23.08
	1.4
	4.02
	2.45
	5.41
	-1.66
	0.55
	-2.48
	8.30



	2333
	149.48697
	2.32644
	0.84
	43.1
	22.71
	1.43
	5.84
	1.45
	0.64
	-2.35
	-0.49
	-0.48
	6.68



	2339
	149.79379
	2.32721
	0.89
	43.58
	20
	1.53
	2.2
	2.72
	0.2
	-3.13
	-1.08
	-1.82
	8.53



	2377
	149.67668
	2.35335
	0.95
	42.83
	< 20.00
	1.28
	5.28
	1.06
	47.19
	-0.35
	1.14
	-0.79
	6.72



	2385
	149.64417
	2.35919
	0.95
	43.08
	< 20.00
	1.89
	1.78
	2.57
	2.49
	-2.01
	-0.04
	-2.50
	8.68



	2396
	149.84178
	2.36706
	0.85
	42.99
	< 20.00
	1.45
	6.59
	0.44
	0.47
	-1.97
	-1.04
	-1.66
	7.75



	2416
	149.78671
	2.37833
	0.76
	42.67
	20
	1.76
	0.43
	0.77
	0.38
	-2.31
	-0.73
	-2.60
	8.37



	2531
	150.63396
	2.49045
	0.8
	43.01
	< 21.57
	1.32
	2.87
	1.05
	14.65
	-0.85
	1.03
	-1.14
	7.25



	2537
	150.47704
	2.49411
	0.68
	42.71
	> 22.96
	1.26
	7.88
	0.71
	0.46
	-2.19
	-0.61
	-1.99
	7.79



	2747
	150.50719
	2.65357
	0.81
	42.79
	< 20.00
	1.33
	4.53
	2.11
	28.85
	-0.86
	1.26
	-0.70
	6.59



	2793
	150.44531
	2.71916
	0.82
	44.09
	23.99
	1.43
	3.42
	1.89
	1.93
	-1.99
	0.01
	-1.17
	8.43



	2819
	150.45914
	2.7334
	0.79
	42.82
	> 23.27
	1.47
	3.1
	4.92
	4.23
	-2.07
	0.4
	-2.02
	7.94



	2929
	149.99065
	2.4643
	0.89
	43.05
	22.59
	1.25
	4.86
	2.09
	88.45
	-0.37
	1.57
	-0.11
	6.26



	2964
	150.15025
	2.47516
	0.69
	43.95
	22.96
	1.34
	8.09
	3.2
	118.31
	-0.43
	1.86
	-0.70
	7.81



	3059
	149.92026
	2.51424
	0.7
	42.95
	21.57
	1.47
	4.49
	0.48
	1.25
	-1.58
	-0.34
	-1.53
	7.58



	3085
	149.91573
	2.52133
	0.73
	42.81
	21.21
	1.92
	-1.48
	4.41
	0.12
	-3.57
	-1.13
	-3.05
	8.96



	3097
	150.1385
	2.52937
	0.9
	43.24
	> 23.44
	1.56
	2.76
	1.79
	0.12
	-3.17
	-1.35
	-1.45
	7.80



	3167
	150.02681
	2.56205
	0.75
	43.45
	20
	1.53
	2.25
	1.57
	0.55
	-2.46
	-0.55
	-1.35
	7.92



	3238
	150.1991
	2.59763
	0.9
	43.83
	22.85
	1.73
	0.76
	2.24
	0.5
	-2.65
	-0.7
	-1.70
	8.68



	3250
	150.3288
	2.60545
	0.92
	42.77
	< 20.00
	1.33
	5.73
	1.49
	29.42
	-0.7
	1.04
	-1.40
	7.27



	3281
	150.12984
	2.62471
	0.9
	42.94
	21.71
	1.69
	-0.5
	1.74
	0.48
	-2.56
	-0.71
	-1.87
	7.91



	3555
	149.85017
	2.45224
	0.71
	42.91
	22.64
	1.31
	5
	1.48
	6.15
	-1.38
	0.64
	-1.80
	7.81



	3565
	149.53326
	2.45826
	0.84
	42.96
	23.14
	1.53
	2.45
	2.39
	1.54
	-2.19
	-0.09
	-2.03
	8.09



	3568
	149.70566
	2.46027
	0.97
	43.06
	20
	1.27
	5.14
	1.19
	25.93
	-0.66
	0.78
	-1.64
	7.80



	3581
	149.65997
	2.4651
	0.96
	43.78
	23.51
	1.85
	-0.86
	4.78
	0.3
	-3.21
	-0.84
	–
	–



	3671
	149.87674
	2.51872
	0.73
	43.14
	< 20.00
	1.51
	4.21
	1.75
	1.23
	-2.15
	-0.16
	-1.65
	7.90



	3757
	149.8474
	2.56896
	0.91
	42.79
	< 20.00
	1.44
	4.98
	4.8
	55.98
	-0.93
	1.44
	-2.06
	7.94



	3760
	149.80627
	2.57244
	0.96
	42.99
	22.75
	1.49
	5.26
	2.16
	2.6
	-1.92
	-0.06
	-1.74
	7.83



	3826
	149.88414
	2.60991
	0.76
	43.35
	22.84
	1.28
	6.19
	1.92
	47.75
	-0.6
	1.48
	-1.69
	8.16



	3833
	149.62067
	2.61433
	0.95
	43.5
	> 23.51
	1.54
	3.87
	1.9
	5.22
	-1.56
	0.24
	-1.09
	7.71



	3907
	149.41666
	2.69366
	0.97
	43.31
	< 21.83
	1.31
	4.18
	1.52
	12.3
	-1.09
	0.61
	–
	–





      

      
Notes. (1): Unique identifier in the LEGA-C catalogue. (2, 3): LEGA-C optical right ascension and declination [degrees]. (4): Spectroscopic redshift. (5): X-ray luminosity [log(erg s−1)]. (6): Absorbing column density [log(cm−2)]. The < and > symbols indicate lower and upper limits, respectively. (7): Dn(4000) index indicating the amplitude of the calcium break at 4000 Å. (8): Hδ Balmer line [Å]. (9): Stellar mass in units of 1011 M⊙ (10): Star formation rate [M⊙ yr−1]. (11): Specific star formation rate [log(Gyr−1)]. (12): Normalised star formation rate in logarithmic scale. (13): Eddington ratio in logarithmic scale (Eq. 2). (14): Black hole mass estimates using Eq. 1 in units of [log(M⊙)].
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