R e 344 2025

XRISMELHIIZ X 5
Centaurus AQD 25 Bl JRfAHT

*Ejkjiﬂgl Junjie Mao?!, F{# %5 A]!, Jon M. Miller?
on behalf of XRISM Cen A team

1: J& WK%, 2: Tsinghua University, 3: The University of Michigan



AGN7Y b7u— .2y b,

Qﬁ; q! TL—H—
v

Srw b

TS wak—IL
KEEED1085° %
AGNO P v FEMHBROERE

F

YLD K RE -

2B EMBTEDLDNP?

TaJicEn ko

REEEA Y = > bDA

SR, ay

RAE R, (UFOX°Warm absorber’s &)

B HERUL BRI ~DFeedback|Z &2

)(__.

wh.-2 BIn?

BH (3% D B E D PRIk e 72 PR
j‘é z & ﬁ)Fnﬁi%_Eﬁﬁd%@%

L LIERDCCDH X 5 Tlt. BH

Z Lt O BEEWE O i aml LR

i



Resolve: ¥ A Z7uhuly XA —&, TXINVF—IRREITHEND (AE S 5eV),
Xtend: [y CCD T X 7

Resolve Xtend
Pixels 6Xx6 1280x1280
FOV 3.05’x3.05’ 38’x38’
AE @6keV S5 eV ~ 180 eV
Energy band 1.7-12 keV 0.4-13 keV
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FEBERR: 2.8 X 102 — 2.7 X

PP 5.4 x 10°

— 4.5 X
35 e 13 %
. s Q. —— Ala (7.1 keV) o 107 Rs —— Alb (10.6 keV, He)
Lol f) | + Resolve 5 121 —— Alc (10.6 keV, H)
Q L Q11 <+ Resolve
~ Fe XXV I ILf Y 10
IE 25 { IE
\l LIy — 9 I 11 |
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C 1 k‘ g 7_
8 15 I | o '/
@) { H { O 6 }
0 250 705 710 7315 750 104 105 10.6 107 108 109 11.0 11.1
Model Comp. Ny log& Vout Vturb C-stat d.o.f. AIC
(10?2 cm™?) (ergcm s 1) (kms™ 1) (kms™1) fcov = 1. 0 (fixed)

Ala 7.1keV 1.54+0.4 2.907009  —17790730 150790 36227 3346 3671.1

Alb  10.6keV (He) 4+2 3.3+£0.1  —12901073% 19075 36189 3346 36673

Alc 10.6keV (H) (2.0+0.2) x10*  58+0.1  —1190807%0 150+70 3577.7 3346 3626.1
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Lol = (1 — 4) x 10%3 erg/s Broad Narrow X 25 (M81%)
REE A = A L Y6 EE BE W22 B EE or YeEEE 2B or YeEHE
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1.1 keV- 1071 e

7.1 keVDOIL AR 1T Fe-KW I ks i D —— Ala (7.1 keV)
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Counts s m—2 keV™!

ZZ T, 3OO0 ek % Fa4 RULE
° @%@%”ﬂﬁﬁmﬁ'F n&”ﬂf'ﬁ;@ — bR K 10605 7.00  7.05 7.10  7.15 7.20

5 Observed Ener keV
* Gy TIRIIZ K B RN S 9y (keV)
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Nu (x10*2em™2)  0.154+0.04 (4.60+0.01) x 10°* 15.594+0.05
Viiow (kms™1) 17790150 - +810%57°

C-stat 3622.7 3629.9 3630.5
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Resolve: 3-12 keV, NuSTAR: 11.2-60 keV NuSTAR
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Ling search (Scanning Gaussian)

Table 2: Lines above the 4 ¢ confidence level

Eops * (keV) ID Erest P (keV) ¢ FWHM (eV) venise @ (km/s) Emit/Abs °
6.398910 0o0s  Fe Ka 6.4038 59.7  29.74+0.7 220+ 10 E

6.6447000%  Fe xxv 6.700 5.9 30 (fix) 2500 500 E
6.733+£0.003  Fe XXV 6.700 5.2 30" —1400 + 100 E
7.000£0.003  Fe XXVI 6.973 7.2 30 (fix) —1100 + 100 E

7.05410-00) Fe K3 7.058 12.7 30 (fix) 170* 50 E
7.111£0.001  Fe XXV 6.700 4.4 9+3 —12810 %40 A
7.478 £0.002  NiKa 7.478 5.8 2171, 0+ 80 E
10.618 £0.002  Fe XXVI 6.973 5.5 16 £+ 5 —~119120 £ 50 A

a: Observed Energy (source frame). b: Theoretical Energy (rest-frame). The line identifications are
derived from the AtomDB database 3.0.9. c: Significance of the line. d: velocity shift. e: "E" means
an emission line and "A" means an absorption line.



First paper.” - « -

o | Best fit model

Ig 8-: Continuum fit

T [ — 1®comp

E 1 2™ comp | ﬂ

Tw 6 +  Source spectrum

> | by

22": —t— +: + :; —t +* f :+:
.l ik H*duwwﬁu
| |5 1 ‘ » J .
2y i H il WW

11111111111111111111111111111
-----------------------------

6.25 6.30 6.35 6.40 6.45 6.50
Energy (keV)



Check the Resolve Data; Time framé

Counts (2-10 keV): Total 4.7E+5 cts

The ratio of Total counts to the counts of each regions (Average 47 %)
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Contamination’ source -
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Optimal hinning. (Kaastra & Bleeker 2016

Too large bin size;
* The narrow emission/absorption line will be disappeared from the spectrum
* The error of the peak energy and line width will get larger

Too small bin size;
* Fewer counts per bin and larger statistical errors
+ Fitting takes a huge CPU power and an enormous amount of time

TTIEE © TITe] 1 T i Ll L B Ll B LR R B Ll B Le s B Ll B AL | T

A { 1 (z < 2.119)

FWHM — | Q0St70/t18/s (5 2119)

z =In[N;(1+0.201n R)]

R: Number of resolution elements
Nr: Counts per resolution element

2 !
1 10 100 1000 10* 105 10F 107 10F 10° 10" 10" 10%
M,



Wind model” - - -

To obtain the parameters (¢, Ny, v,,;) of the disk wind,
we use the photoionized plasma model

Photoionized plasma model
(PION model):

Calculate the transmission and
emission of photo-ionized
plasma

10-9 i

]_0—11

W m—2 keV~1

10—9 i

1078

10—9 i

logé =1
T

10° 10!

10° 10
Energy (keV)

ionization parameter &

10

107 by

10—9 i

107 +——rrty

10°°

101

logé =2

10!

10°
Energy (keV)

10—9 i

107 e
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107 e

107°

1078

logé =3

10° 10t

10° 10!

10° 10!
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22
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Wind positon - = -

Outflow velocity should be faster than the escape velocity
— Lower limit of the distance:r_;,

2G Mgy

Tmin = 2 G: gravitational constant
Vout

Assuming that the disk wind thickness Ar

does not exceed the distance r to the BH,

the upper limit r_ . for the disk wind distance is:
Lion CV

Tmax — éTNH

We assumed C,=1

Wang et al. 2022



Resolve

Xtend

Parameter Expected
Lifetime Goal: 5 years
Energy range 1.7-12 keV
Effective area ~ 180 cm? @6keV
Angular resolution 1.3 HPD
Energy resolution 5 eV (FWHM)
Energy-scale accuracy 0.5 eV
Line-spread function accuracy Goal: 1 eV
Pixel size 30” x30”

818 pmx 818 pm
Field of View 3.1 x 3.1
Array format 6 x6

Relative timing accuracy
Operating temperature
Maximum X-ray count rate
Residual background

35 science pixels
1 calibration pixel

80 us for high- and mid-res events

50 mK

200 counts s~! array !

0.8 x 1072 counts s~} keV~!

Field of View

Sensitive band

Effective area

On-axis XMA PSF at 6.4 keV'
Pixel size

Time resolution

Energy resolution (FWHM)
Pileup tolerance

Total (NXB + Sky) X-ray background?

38'x 38" (Full window)

0.4 — 13 keV

356 cm?@1.5 keV, 307 cm?@6 keV

1.47 (HPD), 7.2"” (FWHM)

1.74"” (48um, logical)

4 sec (Full window), 0.5 sec (1/8 window)
~180 eV @ 6 keV

2.5 mCrab (Full window)

<1079 counts keV~! s~1 arcmin=2 cm—2




J

Absorption line i | | |

Fixed the ionization parameter of inner UFO

He-like H-like o7 L R
He-like « » H-like -
—~ 1072
log € 3.4 (+/-0.1) 6.3 (+/-0.1) =
O 1073
© (]
NH (emr-2) | 5.0 (+0.2/-0.1)e21 4.0 (+/- 0.1)e24 g
Vout (km/s) | -129040 (+30/-50)  -119060 (+30/-70) 1o ..
42201 ° .
Yin () 2.8e-5 3.3e-5
4200 A
o [ ]
Yax PF) 0.15 5.9e-6 % 100
inconsistent 4160
4140 - *

35 40 45 50 55 6.0 65
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