
    
      Table 1. 

      pion constraints on the warm absorber properties.

      
        


	Comp.
	log ξ
	NH
	vout
	vmic



	
	10−9 W m
	1025 m−2
	km s−1
	km s−1





	1
	2.98 ± 0.01
	13.3 ± 0.9
	[−480]
	[120]



	2
	2.65 ± 0.01
	1.9 ± 0.2
	[−1300]
	[120]



	3
	2.40 ± 0.01
	7.9 ± 0.7
	[−830]
	[46]



	4
	2.38 ± 0.01
	7.9 ± 0.4
	[−460]
	[46]



	5
	1.63 ± 0.01
	4.5 ± 0.3
	[−575]
	[46]



	6
	[0.92]
	[1.2]
	[−1170]
	[46]



	7
	[0.58]
	[0.15]
	[−1070]
	[46]



	8
	[−0.01]
	[0.07]
	[−1600]
	[790]



	9
	[−0.65]
	[0.44]
	[−1100]
	[790]





      

      
Notes. Ionization parameters and column densities obtained from fitting with the pion model as described in Sect. 3.1. The ionization parameters represent the mean values of the six observations. There are minor differences between our values and those presented by Mao et al. (2019) on components 1 − 4, potentially due to the fact that Mao et al. (2019) utilized both Chandra and XMM-Newton data in the analysis. Values enclosed in square brackets represent fixed parameters that are set to the results reported in Mao et al. (2019) using time-integrated spectra.



    

  
    
      Fig. 1. 

      
        [image: thumbnail]
      

      
        Simulated light curve (upper panel) and the corresponding evolution of the average Fe charge of component 3 (lower panels). The average charge variations are shown as solid lines for gas densities of 1014, 1012, 1010, and 108 m−3, while the dashed curves illustrate the corresponding source light curves in the same period. As the gas density decreases, the response time to source variations becomes longer, resulting in flatter average charge variations. To highlight the response time differences across various densities, each panel presents a different total time period.

      

    

  
    
      Fig. 2. 

      
        [image: thumbnail]
      

      
        Average concentration distributions of Fe ions obtained from simulation runs with gas densities of 108, 1011, and 1014 m−3 for component 3. The obtained ion concentrations are shown as red dots. The best-fit total concentration, depicted as black lines, is the sum of the two equilibrium components depicted as blue and green lines. The ionization parameters and the fractional contributions of the two equilibrium components are also shown. A single component is sufficient to fit the average concentration in the case of 108 m−3.

      

    

  
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        Deviation of log ξ (a) and the dispersion of the Fe ion concentration (b) plotted as a function of gas densities for light curves with fractional variability ranging from 10% to 50% (the simulated light curve shown in Fig. 1 has an average fractional variability, Fvar, of ∼40%). The deviation of log ξ is calculated as the difference between the intrinsic value and the value obtained from a single equilibrium component fitting of the simulated Fe ion concentration distribution, such as the ones shown in Fig. 2. The curves representing the averages over the nine warm absorber components (see Table 1) are plotted for both the deviation and dispersion.

      

    

  
    
      Table 2. 

      NGC 3783 Chandra HETGS data.

      
        


	ID
	Start time
	Exposure



	
	
	(ks)





	373
	2000-01-20
	56



	2090
	2001-02-24
	166



	2091
	2001-02-27
	169



	2092
	2001-03-10
	165



	2093
	2001-03-31
	166



	2094
	2001-06-26
	166





      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        RXTE and Chandra HETGS light curves of NGC 3783 from mid-1999 to the end of 2001. The upper panel shows the RXTE proportional counter array data in the 2 − 60 keV band, with the average flux level indicated by a horizontal line. The Chandra HETGS light curves are presented in the panels below as red data points, along with the adjacent RXTE data converted using the PIMMS tool.

      

    

  
    
      Fig. 6. 

      
        [image: thumbnail]
      

      
        Power spectral density function of the combined RXTE (black) and Chandra HETGS (red) light curves shown in Fig. 5. The data are compared with the model (dashed line) based on the best-fit results obtained in Markowitz (2005) on the data in the 0.2 − 12.0 keV range.

      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Column densities of all Fe ions ranging from Fe IX to Fe XXVI determined through fitting using the slab model (black data points). The observed data points are compared with the values computed using the pion (red) and tpho (blue) models. Each panel represents one HETGS observation.

      

    

  
    
      Fig. 8. 

      
        [image: thumbnail]
      

      
        Average charge states of Ne, Si, and Fe, as well as the combined column densities of Fe XIX and Fe XX, plotted as a function of the ionizing luminosity. The average charges are defined in Sect. 2. Each data point corresponds to an individual observation and was obtained via fitting with the slab model. The values obtained from the pion and tpho models are shown with red and blue curves, respectively. The χ-square values between the models and the data are displayed as numbers in the lower-right corner.

      

    

  
    
      Fig. 10. 
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        Same as Fig. 9 but for the expected results from a simulation of 200 ks exposure with Athena X-IFU.

      

    

  OEBPS/aa47430-23-eq9.gif
t24.3
by





OEBPS/aa47430-23-fig9_small.jpg





OEBPS/aa47430-23-eq4.gif





OEBPS/aa47430-23-eq5.gif





OEBPS/aa47430-23-eq6.gif
e

e





OEBPS/aa47430-23-eq22.gif





OEBPS/aa47430-23-eq21.gif









OEBPS/aa47430-23-fig5_small.jpg





OEBPS/aa47430-23-eq1.gif





OEBPS/aa47430-23-eq2.gif
Cre = X,

c(Fe'™) x i /T2 c(Fe'™)





OEBPS/aa47430-23-eq3.gif
pE
o





OEBPS/aa47430-23-fig1.jpg
lightcurve
0 50 100

Fe charge state

19 21

17

17 19 21

18.6

18.2

18.4 18.44

3x107 4x10” 5x107

107 2x107

L L .
107 2x107 3x107 4x107 5x107
time (s)





OEBPS/aa47430-23-fig2.jpg
Weighted mean concentration of Fe

5x10-¢ 10

10~

5x10-6

10-5

5x10-6

component 3
——

(log € = 2.55)

L n=10

log § fraction

2.55

8 m-3

100%

log § fraction

2.57
2.45

L n=10"m?

80%
20%

PRI A ST ST SR N MR

AT R N S Y

charge state

L n=10"m? . ]

. ]

log € fraction o 1

254  70% 1

2.28 30% hd -

o ®- L 2 L 2 *—— | L PR —.=-—0—_.
9 14 19

N
N





OEBPS/aa47430-23-fig3.jpg
Stable phase Equilibrium phase
«—— e

LU B N L) B B B R R B B R R AL LI L) B 1) N L N L L) B B

o r (a) —

log § deviation

-0.05

PION
Fe

1.5

oi’Ho /o

- —

vl vl vl v vl vl vl vl

108 1010 1012 101
Density (m)






OEBPS/aa47430-23-fig6.jpg
Power (Hz")

108

104

100

0.01

me

! h' |

Chandra/HETGS

|

Ll Lol vl M I
10-2 10-7 10-6 10-5

Temporal frequency (Hz)

104






OEBPS/aa47430-23-fig7.jpg
£

:

L
15

\Zs &

bt

1
2093

—ad — ——
it L TN T B il B

1 1 1 L L L _n’ L L

1204X2 1204 0o 2z 0 & 1Z01Xe 1201 0o 2 o0¢e 1201X2 1204 0 s 0 &
10118/ 10118/ 10119/

(z-w) Ansusp uwinjo) (jopow-e1ep) (z-w) Ausuep uwnjo) (jepow-erep) (z-w) Aususp uwinjo) (japow-erep)

Fe charge

Fe charge





OEBPS/aa47430-23-fig8.jpg
average charge

average charge

8.8

8.7

8.6

17.8 18 18.2

17.6

Ne Si
2]
o " + +
=
154
=4
o
20 IS
§) *
[
2092 R
ai
pion: 18.1/6 pion: 39.3/5
tpho: 3.2/6 tpho: 9.7/5
I . 1 L .
6 7 5 6 7
T T T T T
Fe _ Fe XIX + Fe XX
1)
%
&<
£
28
38
83
c
£
2 -
3% \
pion: 30.2/6 & pion: 32.0/6
tpho: 9.6/6 tpho: 15.0/6
. . . L .
6 7 5 6 7
L,, (10°W) L, (10° W)

ion

ion






OEBPS/aa47430-23-fig9.jpg
Hydrogen density (m-3)

10+ 108 108 100 10'2 10% 101

100

escaping wind

failed wind

1 A
-1\ ‘L L7
*\\ 1/’/

2 \\ //






OEBPS/dash.png





OEBPS/aa47430-23-fig4_small.jpg





OEBPS/aa47430-23-fig7_small.jpg





OEBPS/aa47430-23-fig3_small.jpg





OEBPS/aa47430-23-fig10.jpg
Hydrogen density (m-3)

1068

100 1072 10 106

108

10

100

7

escaping wind

failed wind

forbidden region






OEBPS/aa47430-23-eq15.gif





OEBPS/aa47430-23-eq18.gif





OEBPS/aa47430-23-eq17.gif





OEBPS/aa47430-23-eq12.gif
138
by





OEBPS/aa47430-23-eq11.gif
a0
oA





OEBPS/aa47430-23-eq14.gif





OEBPS/aa47430-23-eq10.gif
1
o





OEBPS/aa47430-23-fig6_small.jpg





