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Our analysis: three Datasets

Combined in "XN”

1

Satellite
Chandra/HETGS

NuSTAR

Chandra/HETGS
XMM-Newton
NuSTAR

NuSTAR
XMM-Newton
NuSTAR
XMM-Newton
NuSTAR

90101008002

90101008004

0721010201
60002032002

60002032006
0721010501
60002032008
0721010601
60002032010

Obs. Start
2015-07-21, 12:52

2015-07-21, 11:01

2015-07-24, 11:36

2003-05-07, 03:29
2013-08-27, 04:41
2013-08-27, 03:41

2013-09-06, 03:24
2013-09-06, 02:56

2013-09-15, 17:56
2013-09-20, 02:47
2013-09-20, 03:06
2014-02-26, 08:03
2014-02-26, 08:16

Obs. End
2015-07-23, 03:48

2015-07-23, 07:46
2015-07-25, 10:51

2003-05-08, 20:08
2013-08-28, 11:13
2013-08-28, 11:41

2013-09-17, 0401
2013-09-21, 09:37
2013-09-21, 11:11
2014-02-27, 22:51
2014-02-28, 22:56

Detector

5.16 £ 0.07
6.00 + 0.12
4.63 £0.14
4.51 +0.16
4.75 £ 0.81
4.47 £0.20
3.85 £ 0.06
4.23 £0.07
10.87 = 0.04
9.70 £0.22

6.35 £0.03
5.18 £0.16
5.38 £0.17
4.47 £ 1.38
3.01 £0.53
3.00 £ 0.58

Analysis with ISIS. Combining instruments of each satellite. Binning: min 1 channel per bin and min sn of 2 for “CN” and “C”
(Cash statistics); min 2 chan per bin and min sn of 2 (NuSTAR), min 1 chan per bin and min sn of 5 (XMM) for “XN” (Chi? stats)
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Parameters

Obs. CN

Obs. XN

Obs. C

Photon Index
Fr_30kev
Fo.4_30kev

Powerlaw

23050
1 '28_2:311 1
12277010

2.33 g o0s
1240001
13.31+0.0015

2T 8,
iR
16.49*0.10

Ny

Partial coverin .
' verng Covering factor

3.03 +0.46
0. 32+_09(?(?9

—0.006

8_46+0.49

—0.009

3-42+0.l4
0004
0.75+300%

E
Soft-excess o

F 0.4-30keV

0_060+0.008
0001
0.10*2:017

65_59+'13.6??

—1545

0_69+0.{JO?

0004
0.1% o
0.97;0

0. 14+0.{J§
0065(?&?3

-
9.43+34

Cross-calibration

0.9073%5

0.97:0007

C or Chi /dof

1693.48 / 1608

2240.58 /1703

1409.60 / 1345
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Absorption features above 9 keV - fit with
CEIVSSERRIRBIES

1 UFO

| Parameters |
Line E rest Eobs

Obs. CN
EW(or7)  sig. E,ps

Obs. XN
EW (or 1) sig.

5x10-12

L

e el

em. 7.04
Fe XXVI Ly abs. | 9.16

Fe XXVI Lyp abs. 10.84
Fe XX VI K-edge 12.20

5.05+0446 233+48 28.28
7. 74+$ gég 259+z§ 15.55
9.16*) 14213 3.09

10. 30*8 ggg

6. 02+0 519
7. 73«56%
9 15+88§%

91+16
212+?3

0. 06+(} 03

10. 29+0 3_5; oo

96.50

134.18
23.58
5.06

em.

v
out abs.

—0. 010+0 02

~0.267°3b212

~0.022772

— +(}O(}51
0.266 —0.0052

em.

o
abs.

0.600%0

-0.0791
0. 457+O 1432

=0 1568

00874

RpSpTI
+U.

0.3197 5350

C or Chi / dof

376.94 /356 =1.059

1133.66 / 1177 =0.9632

Parameters

Obs. CN

Obs. XN

Line

E s EW (or 1)

Emsr

Eq s EW (or 1)

UFO 1&2 Fe XXVI Lye em.

601+()446 231+46

—1.554

7.13

6. 03+0 519

—1.481

Fe XXVI Ly abs.
UFO 1 Fe XXVI Lyg abs.
Fe XXVI K-edge

76700 D3I

46270
0. 042*8 o

9.13
10.80
12.15

+0.041
7.1 -0.042

Fe XXVI Ly abs.
UFO 2 Fe XXVI Lyp abs.
Fe XXVI K-edge

184+134

13. 08+8 i 0. OIO*W

=0.503 =0.076

11.59
13.72
15.43

9. -794-0 420
11. 59+033‘§7

=) 450

UFO 1&2 v, em.
UFO 1 Vour abs.
UFO 2 Vour abs.

—0. 020+0 0212
~0258 e

04724428

—0. 023+U 0114
Rrpoetl

o aeorbo

UFO 1&2 o em.
UFO 1 o abs.
UFO 2 o abs.

0.600%)

0. 474+() 102’,7;6

0.449 +0%§%B

0710
0. 282+0 0462
0.5600503

C or Chi / dof

374.38 / 357 1.049

1136. 31/1178 09646
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Absorption features above 9 keV - fit with P-
Cygni profiles

5x10-12

L) ﬂ il
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re e it

Parameters Obs. CN Obs. XN
P-Cygni 1&2 EO 6.32+0-0 6.359-04

=005 =00

Vi _0.320+0.012 —0.32C+0' 49
" 0% w0012
. Tio 0.17+002 0.13*0
P'Cygm 1 0.93+l:33 360+103']56

vF, (ergs cm™s™)
vE, (ergs cm™s™)

05]

-4-205210"® 102 2x10-'2 5x10-"2
X

a
C or Chi / dof

0. 17j§f22
389.6/364=1.07

S
1187.5/1181=1.005

AC/NACI2

Vinf

Ttot

@

09

C or Chi / dof

_0.520 +0.024
0_04+6809115

~0,004
6.17{%
~0.4270%s
376.6/365=1.03

-0.53¢ +0.034
0.02+0.065"

)
4. 13:%?
—0.68f0:1.%
1162.5/1182=0.98

13.0

25.0
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Expansion of spherically symmetric stellar winds (Done+07)
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Photoionization modeling

cst*gal*(wa)*ufo1l*(ufo2)*[photemis+pc* pow+se]

Parameters “CN” “XN” “C”
Galactic absorption  N%” (1022 cm™2) 0.240(22 (ﬂo - (?om
. r 2217 2.37+ 2.5%
—0; 00 ~0.00
Continuum Fossoxev (1072 erg s cm™2) 11.30t§-?§ 15.33tg-§fg 17.10igf}‘;
log(é/erg cm s 1) 6.037072 69777 5.19°009
Wind emission norm (x1072) 8.5:%5 58f§§ 5.3fg%§g
Vaurp (km s71) 20000 (1) (® ®
Vouz (€) —0.056fg‘$g —0.089fg‘83? —0.026fg‘gg%
log(Ny /107 cm™) 0.5270 % 122700 0.8370 12
log(¢/erg cm s71) 3-20f§'}g 3-041'{8,:%? 2-89f828§
Partial covering ¢, - gg()sgg;g':‘f% 0.4(233;33; 0.72;§;§§
Viurd s~ t t t
e _ +0.025 _ +0.007 _ +0.025
Vo (€) 028903 0.268+0007 0.236002
log(Ng; /107 cm™2 1.327C 1.9070% 0.99%0%
Wind absorption 1 logggjgr/g cms) ) 6'03J—r8_:§gz%t) 6'97tg§?(6t) 5-19tg_:§gzit)
P Vaury (ke s71) 20000 (1) ® ®
Vou (€) —0.289:’8'8%8 Q) —0.268fg'% (t) —0.236fg'g§i (3]
log(Ng/10% cm™2) 1.13%%} 1.71f§‘°g -
. . log(£/erg cm s7!) 6.03'9% (©) 6.97*023(1) -
Wind absorption 2 vas (km 5-1) 20000 (t) ® )
Vour (C) —0.478fg'gg}1 —0.483fg'gg% -
Tog(Ng /102 cm™2) - —0.99000 -
: log(éferg cm s™) - 0.73%] -
‘Warm absorption vy (km s-1) ) 100 (f) )
Vout (C) - 0 (f) -
E (keV) 0.407507 0.5 000 0.087%501
Soft-excess o (keV) 0.05790% 0.2470003 0.057-0000
Fossomey (1072 ergs™ cm?) | 6297108 2.27°0011 9.14735%
Cross-calibration 0.90*0014 0-98f8'882
Cor y? / dof 1652.2 /1611 1811.3 /1706 1384.2/1325
AC or Ay? for 2nd UFO 5.4 49.7 -
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UFOs parameters e o e A
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Conclusion

* Study of simultaneous Chandra/HETGS + NuSTAR data (2015), plus analysis of Chandra/HETGS observation
from 2003, plus re-analysis of observations XMM-Newton + NuSTAR (2013-2014)

» Confirmation of the presence of the UFO as found in previous works (e.g. Nardini+15) with v_ ,=-0.24-0.29c
« Confirmation of the presence of a faster UFO as found by Reeves+18 with v_,=-0.48c, even in XMM+NuSTAR!

* Use of several methods that lead to the same results: fits with sets of Gaussians, P-Cygni profiles, Blind line
search, Photoionization modeling, Velocity spectrum



Thanks |
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