
    
      Fig. 2. 
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Column density distribution and associated covering fractions produced by our clumpy model. The curves represent variations of the angular width parameter σ. Obscured fractions from AGN surveys are shown as black and grey symbols, for bright and faint AGN, respectively. Varying σ allows a single instance of our model to reproduce the column density distributions of the population at various luminosities. Thin grey curves show the comparatively narrow column density distributions of a single sphere and a torus, each with a maximum crossing column density of NH = 1022 cm−2.



    

  
    
      Fig. 3. 
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Predicted rates of eclipses by our model. The probability for an eclipse in a sightline after a given delay is computed, with model clouds on random, circular Keplerian orbits. The systematic study of eclipse event rates measured with the RXTE satellite by Markowitz et al. (2014) are drawn with orange/cyan error bars (type-1/type-2, respectively), with steps approximating their observation window function. We analyse two cases: How frequently an obscured sightline becomes more obscured (red curve) in a high-covering geometry, and how frequently an unobscured sightline becomes obscured in a low-covering geometry (dashed blue curve). The eclipse probability increases with the covering factor. The angular diameter distribution of the model clouds is shown in the inset (blue: low-covering model, red: high-covering model). Sizes of individual observed eclipsing clouds are shown as a black histogram (Nikutta et al., in prep.), covering the low-end tail of the intrinsic distribution.



    

  
    
      Fig. 5. 
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Compton-thick cloud ring around central point source (red). Here six touching clouds are shown, with a second row of gap-filling clouds. This configuration has a covering factor of 30%. Our model allows variations in the covering factor between 0% (no cloud ring) and 60% (3 touching inner clouds).



    

  
    Table 1. 

Clumpy model spectral parameters.




	Name
	Symbol
	Range
	Description





	PhoIndex
	Γ
	1–3
	Photon index



	Ecut
	Ecut
	60–400
	Energy cut-off [keV]



	NH
	NH(LOS)
	1020–26
	Total LOS column density [cm−2]



	TORsigma
	σ
	6–90°
	Cloud dispersion



	CTKcover
	C
	0–0.6
	Covering fraction of inner ring



	Theta_inc
	θinc
	0 −–90°
	Viewing angle







  
    
      Fig. 7. 
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NuSTAR observations of Circinus fitted with clumpy torus model without inner ring component. For visualisation, the data are binned here to 1000 counts and deconvolved with the model. Additionally, a warm mirror component (orange dotted line, see Sect. 4.3) and lines at rest-frame energy 6.5 and 7.1 keV were added to the fit. The best fit has a LOS column density of NH = 3 × 1024 cm−2 and a photon index of Γ = 1.69. This model rises already at ∼8 keV and produces a shallow Compton hump. In contrast, the data remain flat until 10 keV before rising steeply. This leads to substantial systematic residuals (positive at 6 keV, negative at 10 keV, positive at 20–30 keV) in the lower panel.



    

  
    
      Fig. 8. 
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Left panels: clumpy torus model fit of Circinus, NGC 424 and ESO 103-G035 NuSTAR observations, respectively. In each case a reasonable fit (black line) is obtained with our unified clumpy torus model including an inner ring (see Sect. 3.3). We added a Thomson scattered component (see Sect. 4 for details), which contributes substantially in Circinus. Right panels: constraints on the geometry parameters of the inner ring (CTK covering factor, y-axis) and the cloud population (σ, x-axis), within the allowed ranges of our model. High Compton-thick covering factors are preferred for all three sources.



    

  
    Table 2. 

Model parameters.




	Description
	Distribution
	Parameter
	Value
	Determined from





	Total number of clouds
	Fixed
	𝒩tot
	105
	Column density distribution



	Vertical distribution
	Gaussian
	m
	2
	Column density distribution



	Vertical dispersion
	Variable
	σ
	6°−90°
	Column density distribution



	Radial distribution
	Uniform
	q
	0
	Assumed



	Radial extent
	Fixed
	Y
	100 (X-ray), 10 (IR)
	Assumed



	




	Cloud sizes
	Exponential
	θcloud
	1°
	Eclipsing events



	Column density of clouds
	Log-normal
	[image: equation]
	1023.5 ± 1.0
	Column density distribution



	




	Number of clouds (plane)
	(from above)
	𝒩0
	2–9
	Computed



	Volume filling factor
	(from above)
	fV
	2–5%
	Computed



	Cloud mean optical depth
	(from above)
	τV
	150
	Assuming galactic relation







  
    
      Fig. 10. 
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Multiwavelength fit of our unified clumpy geometry to data of NGC 1365. Infrared photometry on the left overlayed with two CLUMPY fit solutions, and spectra from three NuSTAR observations are shown on the right with UXCLUMPY fits. Insets show parameter probability distributions for each fitted dataset in corresponding colours. The infrared fit solution shown in brown is overall compatible with the X-ray fits (blue, green, orange).



    

  
    
      Fig. B.1. 
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Blob irradiation geometry. A isotropic source irradiates the blob from a certain distance, and the spectrum of all reflected photons is assessed in Fig. B.2.



    

  
    
      Fig. B.2. 
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Reflection off blobs with various profiles and column densities. For comparison, reflection off a semi-infinite disk is shown in all panels (orange curve: 50° inclination angle; red curve: angle-averaged, our code).



    

  
    
      Fig. C.1. 
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Column density distribution and associated covering fractions produced by our clumpy models including the inner ring component. Data points (as in Fig. 2) represent intrinsic AGN obscured fractions at different luminosities. Compared to Fig. 2, the Compton-thick column densities are more frequent because of the inner Compton-thick ring.



    

  
    
      Fig. C.2. 
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Eclipse rates predicted when including the inner ring component. Curves as in Fig. 3, with orange and cyan error bars and curves representing eclipse measurements by Markowitz et al. (2014). Now we show UXCLUMPY with σ = 15° and σ = 35° to reproduce Sy1 and Sy2, respectively.
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