
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
Contour plot of the observed redshift of Abs. 2, i.e. zo, 2, vs. the ionization log ξ2 for Obs. 0. Red, green, and blue lines represent 68%, 90%, and 95% confidence levels, respectively. The black cross represents the best-fit values.



    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
Velocity vs. ionization parameter plot for warm absorber (red stars), entrained ultra-fast outflow (green triangles), and ultra-fast outflow (blue squares). As expected, the UFO and the WA seem to follow a linear correlation. The smaller black points and the dashed line represent the points and the linear fit of Tombesi et al. (2013). The velocity of the WA constant to the value computed by Mathur et al. (1998) is v ∼ 530 km s−1. The E-UFO does not follow such a correlation. The magenta points represent other soft X-ray UFOs reported in the literature (see Sect. 1 for details).



    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
Column density vs. ionization parameter plot for WA (red stars), E-UFO (green triangles), and UFO (blue squares). Arrows represent lower limits on the column density, with the black dots and dashed line representing the linear fit from Tombesi et al. (2013). Magenta points are soft X-ray UFOs from the literature. This plot does not show any difference from Tombesi et al. (2013), since the E-UFO only differs from the WA in its velocity.



    

  
    Table 2. 

Distance, density, mass outflow rate, momentum rate and kinetic power for each absorber.




	
	r/rs
	r (pc)
	n (cm−3)
	Ṁout (M⊙ yr−1)
	Ṗout/Ṗrad
	ĖK/Lbol





	Warm absorber
	
	
	
	
	
	



	rmin,WA
	3.2 × 105
	18
	3.6 × 105
	2.63 Cv
	0.05 Cv
	4.2 × 10−5 Cv



	rmax,WA
	5.2 × 107
	3 × 103
	13
	430 Cv
	8 Cv
	7 × 10−3 Cv



	Entrained UFO
	
	
	
	
	
	



	rvar,E-UFO
	1.7 × 106
	110
	7.5 × 103
	400 Cv
	495 Cv
	29 Cv



	Ultra-fast outflow
	
	
	
	
	
	



	rmin,UFO
	57
	3.2 × 10−3
	2.3 × 109
	0.41
	0.62
	0.04






Notes. The distance from the black hole r is given in both units of Schwarzschild radius rs = 2GMBH/c2 and parsec. We listed the estimated density n at such a distance, mass outflow rate in units of solar masses per year, momentum rate in units of the radiation momentum rate Ṗrad = Lbol/c, and kinetic power in units of Lbol. The symbol Cv represents the filling factor of the region, assumed unitary for the region containing the UFO. We use MBH ∼ 5.9 × 108 M⊙ and Lbol ∼ 5.5 × 1045 erg s−1 from Shen et al. (2011). For UFO and E-UFO we only reported the most likely value for the distance of the absorber, while for the WA it is not possible to constrain the region, therefore we report the values computed using rmin, and consider a typical value for the upper limit of rmax,WA ∼ 3 kpc (Di Gesu et al. 2013).




  
    Table B.1. 

Parameters of Abs. 1.




	ID
	NH, 1/1021 cm−2
	log(ξ1/erg cm s−1)
	Δχ2





	A
	7.5 (*)
	0.35 (*)
	275



	0
	[image: equation]
	[image: equation]
	1990



	1+2+3
	7.5 (*)
	0.35 (*)
	1377



	4+5
	[image: equation]
	≤0.32
	1117



	6
	[image: equation]
	[image: equation]
	1852



	7
	[image: equation]
	[image: equation]
	1073



	8+9
	[image: equation]
	[image: equation]
	2182



	10
	[image: equation]
	[image: equation]
	880



	11
	7.5 (*)
	0.35 (*)
	648






Notes. We only show column density NH and ionization parameter log ξ, since the velocity is not resolvable by the current X-ray dataset. We also show the significance of the absorber, Δχ2, with respect to the model with no absorbers, with Δd.o.f. = 2. All the null probabilities Pnull are less than 10−12 and therefore are not reported. (*)For these observations, the two soft X-ray absorbers are not resolved, and therefore we fixed the parameters to the median values found for the other observations.




  
    Table B.2. 

Parameters of Abs. 2.




	ID
	NH, 2/1021 cm−2
	log(ξ2/erg cm s−1)
	zo, 2/10−2
	v2/c
	Δχ2
	Pnull





	A
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	46
	10−12



	0
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	68.4
	10−11



	1+2+3
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	18.1
	10−3



	4+5
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	20.4
	3 × 10−4



	6
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	61
	3 × 10−11



	7
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	26.0
	6 × 10−6



	8+9
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	73.4
	4 × 10−15



	10
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	32.1
	10−6



	11
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	78
	3 × 10−12






Notes. The column density NH, ionization parameter log ξ, and observed redshift of the absorber zo. The velocity of the absorber, in units of v/c, with c the speed of light, is also shown. We report the significance of this absorber, Δχ2, with Δd.o.f. = 3, and the null probability Pnull related to the model with one absorber.




  
    Table B.3. 

Parameters of Abs. 3.




	ID
	NH, 3/1021 cm−2
	log(ξ3/erg cm s−1)
	zo, 3/10−2
	v3/c
	[image: equation]
	Pnull,2abs
	[image: equation]
	Pnull,1abs





	A
	≥440
	[image: equation]
	[image: equation]
	[image: equation]
	/
	/
	/
	/



	1+2+3
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	20.0
	4 × 10−4
	21.1
	3 × 10−4



	6
	≥295
	[image: equation]
	[image: equation]
	[image: equation]
	11.8
	0.01
	13.5
	0.01



	8+9
	[image: equation]
	[image: equation]
	[image: equation]
	[image: equation]
	12.0
	7 × 10−3
	12.4
	0.01






Notes. Again, column density NH, ionization parameter log ξ, and the observed redshift zo are shown. For the ASCA observation and XMM-Newton Obs. 6, we are only able to report a lower limit for the column density. The velocity of this absorber is also reported in units of v/c. We show the significance of this absorber, [image: equation], with Δd.o.f. = 3, and the null probability Pnull,2abs, with respect to the model with two absorbers. Moreover, the same quantities with respect to the model with only Abs. 1, i.e. [image: equation] and Pnull,1abs, are also shown. The UFO in the ASCA observation is not detected above a threshold confidence level of 2σ. However, we report the best-fit result, in agreement with the previous claim by George et al. (1997).




  
    Table B.4. 

Blackbody temperatures and photon indices of each observation.




	ID
	kT/10−2 keV
	Γ
	χ2/d.o.f.
	Fitted absorbers





	A
	[image: equation]
	[image: equation]
	538.0/427
	3



	0
	[image: equation]
	[image: equation]
	525.7/445
	2



	1+2+3
	[image: equation]
	[image: equation]
	500.3/464
	3



	4+5
	[image: equation]
	[image: equation]
	295.4/296
	2



	6
	[image: equation]
	[image: equation]
	389.2/372
	3



	7
	[image: equation]
	[image: equation]
	264.0/288
	2



	8+9
	[image: equation]
	[image: equation]
	649.4/663
	3



	10
	[image: equation]
	[image: equation]
	246.1/246
	2



	11
	[image: equation]
	[image: equation]
	232.0/195
	2






Notes. The final χ2 for the best-fit model of each observation is shown, as well as the number of absorbers fitted for each spectrum (see Tables B.1–B.3 for details).




  
    
      Fig. C.2. 

      
        [image: thumbnail]
      

      
Best-fit values of the pn camera (blue squares), the MOS cameras combined (red triangles), and pn and MOS data together (black circles) of the three parameters of Abs. 3. The star is the ASCA value. The parameters are in agreement within their errors at 90% confidence level. The horizontal black line represents the cosmological redshift of the source, zo = 0.144.



    

  
    
      Fig. D.1. 

      
        [image: thumbnail]
      

      
Spectrum and ratio of Obs. 0. The red line is the best fit.



    

  
    
      Fig. D.2. 

      
        [image: thumbnail]
      

      
Spectrum and ratio of Obs. 1+2+3. The red line is the best fit.



    

  
    
      Fig. D.3. 

      
        [image: thumbnail]
      

      
Spectrum and ratio of Obs. 4+5. The red line is the best fit.



    

  
    
      Fig. D.4. 

      
        [image: thumbnail]
      

      
Spectrum and ratio of Obs. 6. The red line is the best fit.



    

  
    
      Fig. D.5. 

      
        [image: thumbnail]
      

      
Spectrum and ratio of Obs. 7. The red line is the best fit.



    

  
    
      Fig. D.6. 

      
        [image: thumbnail]
      

      
Spectrum and ratio of Obs. 8+9. The red line is the best fit.



    

  OEBPS/aa35275-19-eq26.gif





OEBPS/aa35275-19-eq29.gif
i
0.65





OEBPS/aa35275-19-eq22.gif





OEBPS/aa35275-19-eq21.gif
L
0.3477









OEBPS/aa35275-19-fig17_small.jpg





OEBPS/aa35275-19-eq38.gif
+6.4112
-2





OEBPS/aa35275-19-eq39.gif
e
0.073% 013





OEBPS/aa35275-19-eq34.gif





OEBPS/aa35275-19-eq33.gif
1003
0.261





OEBPS/aa35275-19-eq35.gif
e
0.172F 11z





OEBPS/aa35275-19-eq30.gif
+1.77 73

Y





OEBPS/aa35275-19-eq32.gif





OEBPS/aa35275-19-fig1_small.jpg
(LA





OEBPS/aa35275-19-eq49.gif
+0.06
0.637





OEBPS/aa35275-19-eq48.gif





OEBPS/aa35275-19-eq45.gif
e
.39





OEBPS/aa35275-19-eq44.gif





OEBPS/aa35275-19-eq47.gif
-
0. 0737()()\5





OEBPS/aa35275-19-eq46.gif
+6. 4

|-
e





OEBPS/aa35275-19-eq41.gif
y
0.061 55





OEBPS/aa35275-19-eq43.gif
b
0.155% 113





OEBPS/aa35275-19-eq56.gif





OEBPS/aa35275-19-eq57.gif
Rl
1.2270





OEBPS/aa35275-19-eq51.gif
o
0.1237 1





OEBPS/aa35275-19-eq53.gif
S
0. 357() 05





OEBPS/aa35275-19-eq61.gif
Axia.





OEBPS/aa35275-19-eq60.gif





OEBPS/aa35275-19-eq8.gif





OEBPS/aa35275-19-eq9.gif
Ampum ,C,C N gV ours





OEBPS/aa35275-19-eq4.gif
" max =





OEBPS/aa35275-19-eq5.gif
20 MuH
Fmin = 5
_—





OEBPS/aa35275-19-eq6.gif





OEBPS/aa35275-19-eq7.gif
n) =

Nu
AtAV






OEBPS/aa35275-19-eq67.gif
+5.9103
0





OEBPS/aa35275-19-eq69.gif





OEBPS/aa35275-19-eq68.gif
+0.005
0.0787 e





OEBPS/aa35275-19-eq63.gif





OEBPS/aa35275-19-eq70.gif





OEBPS/aa35275-19-eq71.gif
10.005
0. 1457 01





OEBPS/aa35275-19-fig2_small.jpg
19}

(O





OEBPS/aa35275-19-eq3.gif





OEBPS/aa35275-19-eq77.gif
Axia.





OEBPS/aa35275-19-eq79.gif
+0.05
1. 84700





OEBPS/aa35275-19-fig1.jpg
normalized counts s-' keV-' cm-2

ratio

normalized counts s-' keV-' cm-

ratio

normalized counts s-' keV-' cm-2

ratio

A |
10+ b t 1
f
102 . 4
2 | . :
15F

| I'M ¥ HH ‘ leﬂ.ﬂi i .

it 1A
ot ﬁﬁﬂj B N

Energy (keV)

10 [ty W
[ + T “1
L 1 M
B il hids I
10+ b f l Pl
\',"‘ At/
I 1“ ‘Im f
b, Jr
10-5 o . N . L . N N N N N L "
i ' |
15[ ‘
[ | L ! | | |
[ n ' \M 1l

iz I“»‘.u‘.l' ‘i“J. | “h | .‘ l L‘ ‘H‘I I”
i TR

5

4' i

2
Energy (keV)

1.5:- '. | !
1 [ ‘ al l nm .LIH‘,.‘ ||| \I‘ ‘\|J i i | Ll ‘ .“‘“n“‘“u ,} I ]
il sl





OEBPS/aa35275-19-eq74.gif





OEBPS/aa35275-19-fig2.jpg
Ny (cm-2

2x102!

1.5x102'

logé, (erg cm s~)

0.5

. . . .
7x102 7.5x10%" 8x102! 8.5x107'
N, (cm-2)

(c

. L
0.34 0.3 0.38 0.4
log€, (erg cm s-')





OEBPS/aa35275-19-eq73.gif
37750
T





OEBPS/aa35275-19-fig3.jpg
0.05

-0.05

0.5

log, (erg cm s7)





OEBPS/aa35275-19-eq76.gif





OEBPS/aa35275-19-eq75.gif
+0.005
0.173%0m





OEBPS/aa35275-19-fig5.jpg
log v, (km s7!)

log ¢ (erg cm s-1)





OEBPS/aa35275-19-eq81.gif
L
1.687 s





OEBPS/aa35275-19-eq80.gif





OEBPS/aa35275-19-fig7.jpg
log N, (cm™2)

log £ (erg cm s-1)





OEBPS/aa35275-19-fig8.jpg
r~107? pc

Entrained UFO

r~100 pc

Warm absorber






OEBPS/aa35275-19-eq82.gif





OEBPS/aa35275-19-fig9.jpg
7(2)

log ¢€®) (erg cm s71!)

(10%1 cm~%)

N(2)

H

0.€

0.1

I o i i \
; T i
L | 1 %. in

4 MOS1+MOS2 combined
®pn and MOS fitted together

| |
1996 2000





OEBPS/aa35275-19-fig16_small.jpg





OEBPS/aa35275-19-fig12_small.jpg





OEBPS/aa35275-19-eq89.gif
i
1.637





OEBPS/aa35275-19-eq85.gif
+0.05
1.687 e





OEBPS/aa35275-19-eq84.gif





OEBPS/aa35275-19-eq87.gif
i
1.627





OEBPS/aa35275-19-eq86.gif





OEBPS/aa35275-19-eq92.gif





OEBPS/aa35275-19-eq93.gif
+0.05
1.587 e





OEBPS/aa35275-19-eq90.gif





OEBPS/aa35275-19-eq19.gif
R
0.3370)





OEBPS/aa35275-19-eq16.gif
0.0
7.57





OEBPS/aa35275-19-fig10.jpg
0.€

0.1
%

0
0.1
1
n

5
£
Q
ap
)
N
=
Qap
o
- 3
£1000
£
O
S 500
B
Z,

” T ]
i L)
| | | | |
I I ! [ [
. i
| | | | |
I I ! [ [
A MOS1+MOS2 combined 1
® pn and MOS fitted together
N -1
| | | |
1996 2000 2010.4 2010.8

time (yrs)





OEBPS/aa35275-19-eq15.gif
o
6.9





OEBPS/aa35275-19-fig18_small.jpg





OEBPS/aa35275-19-eq17.gif
R
0.357 0





OEBPS/aa35275-19-fig11.jpg


OEBPS/aa35275-19-fig14.jpg
normalized counts s-' keV-' cm-

ratio

Lk m wu! i
i I

Energy (keV)

5





OEBPS/aa35275-19-eq11.gif
o’
out





OEBPS/aa35275-19-eq14.gif
Rl
0.34700





OEBPS/aa35275-19-fig16.jpg
o

i
o
=2

2x10
5x10-°
2x10-°

-WO |-A8Y ,-S SJUNOD pazijew.iou

onel

keV)

(

Energy





OEBPS/aa35275-19-eq95.gif
e
1.597 o





OEBPS/aa35275-19-fig17.jpg
normalized counts s-' keV-' cm-

ratio

5x10-%

2x10-°

| ) .% ‘ | .ﬁ. ,.! Vil 1 ,‘ | .\ u

2
Energy (keV)





