
    
      Fig. 1. 
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        Vertical structure of an accretion disk for our CM model versus z in cm measured from disk mid-plane (z = 0) up to the surface (right side of the figure panels), and for three different sets of magnetic parameters ranging from the strongest (M1, as a yellow line) to the weakest (M3, as a black line) magnetic field, and listed in the box below the figure. The local temperature, ionization parameter (Eqs. (17) and (20)), and stability parameter (Eq. (18)) are plotted in the top row, while pressures, fluxes relative to the total dissipated flux, and heating rate are plotted in the bottom row, respectively. In addition, the value of [image: equation] according to Eq. (12) is shown in the last panel of second row, by dashed lines. The positions of corona base τcor are marked by vertical dotted lines, and the positions of photosphere are shown as dashed lines for each model, respectively.

      

    

  
    
      Fig. 2. 
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        Temperature structure of an accretion disk for our CM model versus ionization parameter (left panel), stability parameter (middle panel) and all three pressure components (right panel). Gas pressure structure is given by dashed-dotted line, magnetic pressure by dashed line, and radiation pressure by dotted line. Three models of different magnetization are defined as in Fig. 1, and given by colors: M1 – black, M2 – green, and M2 – red. At each panel, the position of temperature minimum is clearly indicated by a triangle of the same color. Gray dotted line in the middle panel marks the limit of negative value of stability parameter. Thick solid lines in the right panel cover values of pressure and temperature for which classical stability parameter (under constant gas pressure) is negative.

      

    

  
    
      Fig. 3. 
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        Properties of the warm corona on the accretion rate-magnetic viscosity parameter plane. All models have been calculated for MBH = 108 M⊙ and R = 6 RSchw. Upper panels show: a) average temperature, Tavg, of the corona in keV (colors) and optical depth of the base of the warm corona τcor (contours); b) Ξ (colors) and magnetic pressure parameter β (contours) both at τcor; and c) number density nH in cm−3 (colors) at τcor and total column density Σ in g cm−2 (contours). Dotted contour here shows where dΣ/dṁ = 0. Bottom panels display: d) yavg parameter of the warm corona at the thermalization zone, namely, τ* = 1 (colors), and at the base of the corona, τcor (contours); e) fraction of radiative energy produced by the corona f (colors) and the maximum value of magnetic field gradient q (contours); and f) the minimum value of ℒrad throughout the disk height (colors) and Thomson optical depth, τmin, for which it occurs (contours), green areas are stable disks, whereas magenta areas indicate thermal instability in the corona, the gray dotted line corresponds to ℒrad = 0. In all panels, the dark contour indicates the parameter sub-space affected by the density inversion.

      

    

  
    
      Fig. 4. 
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        Properties of the warm corona on accretion rate-radius plane given in units of RSchw. All models have been calculated for MBH = 108 M⊙, and magnetic parameters are corresponding M1 (left), M2 (middle), and M3 (right) panel columns with values given under Fig. 1. Upper panels display average temperature Tavg of the corona in keV (colors) and optical depth of the base of the warm corona τcor (contours). Dotted contours at upper panels indicate where ℒrad = 0 under constant gas pressure. Bottom panels show number density nH in cm−3 (colors) at τcor and total column density Σ in g cm−2 (contours). Dotted contours at bottom panels show where dΣ/dṁ = 0. Dark contours in case of M3 model, indicate the parameter sub-space affected by the density inversion.

      

    

  
    
      Fig. 5. 
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        Thomson scattering optical depth of TI zones, plotted against the radial distance from the BH of the mass MBH = 108 M⊙, and shown for three values of magnetic parameters M1, M2, and M3 (from left to right columns), and an accretion rate of ṁ = 0.012, 0.27, and 0.1 (from upper to bottom rows). The photosphere is marked using the green dashed line, temperature minimum with a thick black solid line, thermalization depth (τ * = 1) with a red dotted line. The extent of the thermal instability is presented as a pink-filled area.

      

    

  
    
      Fig. 6. 
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        Vertical structure of temperature, density and dissipation heating rate defined by Eq. (22) for a sample of models computed according to the method described in Sect. 3.4. The first row shows the complete sample of models, while the second row only shows models that do not exhibit density inversion discussed in Sect. 2.4. Zones where TI occurs are omitted, which produces the gaps that are visible in many models. The color of the line corresponds to the magnetic gradient, q, (red is stronger field, blue is weaker), while the thickness shows the accretion rate ṁ (thicker is higher). The gray vertical lines show the optical depths τ equal to (from left to right): 100, 10, 1, 0.1, and 0.01.

      

    

  
    
      Table 1. 

      Observational points from literature compared to our model.

      
        


	Source
	Type
	Refs.





	NGC 5548
	Sy1
	Magdziarz et al. (1998)



	




	Q 0056-363
	QSO
	Page et al. (2004)



	Mrk 876
	QSO
	



	B2 1028+31
	QSO
	



	




	Mrk 509
	Sy1.5
	Mehdipour et al. (2011)



	




	RE 1034+396
	NLS1
	Done et al. (2012)



	PG 1048+213
	BLS1
	



	




	51 sources
	AGN1
	Jin et al. (2012)



	




	Mrk 509
	Sy1.5
	Petrucci et al. (2013)



	




	Ark 120
	Sy1
	Matt et al. (2014)



	




	NGC 5548
	Sy1
	Mehdipour et al. (2015)



	




	NGC 7469
	Sy1
	Middei et al. (2018)



	




	Ark 120
	Sy1
	Porquet et al. (2018)



	




	3C 382
	BLRG
	Ursini et al. (2018)



	




	NGC 4593
	Sy1
	Middei et al. (2019)





      

    

  
    
      Fig. 7. 
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        Parameters of the corona τcor and Tavg determined for a random sample of models are marked by open circles. The size of the points determines the accretion rate and color of the points corresponds to the magnetic field gradient (similar to Fig. 6) given on the right side of the figure. For models where the TI is present, the values of τ and Tavg computed at every point of the instability are displayed by thin lines. In the left panel, all models are shown, while in the right panel, models where the density inversion occurs (see Sect. 2.4) are filtered out. Additionally, data points from the literature are drawn using black markers listed on the right side of the figure. The data points clearly follow TI strips.

      

    

  
    
      Fig. 8. 

      
        [image: thumbnail]
      

      
        Profiles of averaged temperature versus the optical depth for fine-tune models. The temperature is averaged between the optical depth given by the coordinate of the horizontal axis and the surface of the corona. Thicker lines are overlayed to indicate where the condition for the TI is fulfilled. Circle markers are temperatures and optical depths obtained by Jin et al. (2012). Cross markers indicate the averaged temperature at τcor of a given model. Magnetic parameters are adjusted so that the temperature profile crosses the observational point. Each profile is shifted slightly for a clearer presentation and models are sorted according to the accretion rate, ṁ.
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