
    
      Fig. 3 
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Fe Kα line of NGC 7469 and its best-fit model from the Chandra HETGS (HEG) 2002 (upper panel) and 2015 (lower panel) spectra. The applied model is described in Sect. 3.2, with its parameters given in Table 2. The fit residuals are shown in the bottom panel for each observation.


    

  
    Table 2 

Best-fit parameters of our model for the broadband continuum and the Fe Kα line of NGC 7469, obtained from the 2002 and 2015 Chandra HETGS, HST COS and Swift UVOT observations.



	Parameter
	Value





	


	Primary power-law component (pow):



	Normalisation
	5.3 ± 0.1 (2002), 7.1 ± 0.1 (2015)



	Photon index Γ
	1.91 ± 0.01



	




	


	Disk + soft X-ray excess component (comt):



	Normalisation
	6.5 ± 0.3 (2002), 5.7 ± 0.3 (2015)



	Tseed (eV)
	1.4 ± 0.1



	Te (keV)
	0.14 ± 0.02



	Optical depth τ
	21 ± 4



	




	


	Resolved Fe Kα component (refl):



	Incident power-law Norm.
	12 ± 4 (2002), 10 ± 4 (2015)



	Incident power-law Γ
	1.91 (f)



	Reflection scale s
	0.30 ± 0.10



	σv (km s-1)
	2700 ± 800



	




	


	Unresolved Fe Kα component (delt):



	Flux (10−13 erg cm−2 s−1)
	1.2 ± 0.3



	E0 (keV)
	6.396 ± 0.005



	σv (km s-1)
	<460







Notes. The power-law normalisation of pow and refl components is in units of 1051 photons s−1 keV−1 at 1 keV. The normalisation of the warm Comptonisation component (comt) is in units of 1055 photons s−1 keV−1. The exponential high-energy cut-off of the power-law for both pow and refl is fixed to 170 keV (based on NuSTAR measurements). The photon index Γ of the incident power-law for the reflection component (refl) is set to the Γ of the observed primary power-law continuum (pow). The parameters that have been coupled between the two epochs in our modelling have a single value in the table.





  
    
      Fig. 5 
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Absorption profile of the Ne X Lyα line (12.135 Å) in NGC 7469 as seen in the HETGS (MEG) spectrum. The contribution to absorption from three outflowing components are indicated. An emission component is also present at rest velocity.


    

  
    
      Fig. 7 
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Chandra HETGS (MEG) stacked spectrum of NGC 7469 and its best-fit model (Table 3).


    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
Heating rate (top panel) and cooling rate (bottom panel) of the photoionised gas in NGC 7469 as a function of the ionisation parameter ξ. The contributions by the main processes to the total rates (shown by solid lines) are individually shown. Heating by Compton scattering (long-dashed lines), photoelectrons (dashed lines), and Auger electrons (dotted lines) are displayed in the top panel. Cooling by inverse Compton scattering (long-dashed lines), Bremsstrahlung (dashed lines), collisional excitation (dotted lines), and recombination (dashed-dotted lines) are displayed in the bottom panel. The curves are calculated for the 2002 and 2015 SEDs (Fig. 2, bottom panel). The thick stripes on each curve indicate the position of the derived wind absorption components (Comps. A to D) from the best-fit model to the 2002 and 2015 HETGS spectra. For identification, Comp. A has the lowest ξ and Comp. D the highest.


    

  
    
      Fig. 11 

      
        [image: thumbnail]
      

      
X-ray surface brightness profile of NGC 7469 from a Chandra ACIS HETG zeroth-order observation (shown in red) and the corresponding PSF simulation (shown in blue). The results are for Chandra Obs. ID 2956. The profiles are shown for the 0.2–1 keV (top panel), 1–2 keV (middle panel), and 2–10 keV (bottom panel) energy bands. An excess soft X-ray emission (0.2–1 keV) is evident above the PSF in the top panel from 3 to 25 ACIS pixels (1.5–12′′).


    

  
    
      Fig. 12 

      
        [image: thumbnail]
      

      
Ratio of the observed over simulated Chandra ACIS HETG zeroth-order spectrum of NGC 7469 in the 3–25 ACIS pixels (1.5–12′′). The results are for Chandra Obs. ID 2956.


    

  
    Table 4 

The recombination trec, cooling tcool, dynamical tdyn, and sound crossing ts timescales for the wind components in NGC 7469.



	Wind
	trec
	tcool
	tdyn
	ts



	comp.
	([image: equation] days)
	([image: equation] yr)
	([image: equation] yr)
	([image: equation] yr)





	A
	14
	0.1
	44
	452



	B
	32
	0.5
	124
	674



	C
	12
	1.4
	55
	290



	D
	3.6
	3.0
	196
	361







Notes. These density-dependent timescales are given in units of [image: equation] days or years, where n4 represents nH = 104 cm−3.
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