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Obscuration in other AGN
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More examples:

Mrk 335 (Longinotti et al. 2013, 2019; Parker et al. 2019),
NGC 985 (Ebrero et al. 2016), NGC 3227 (Turner et al. 2018),

and ESO 033-G002 (Walton et al. 2021).

10™* Photons cm™2 s~! &~

10™* Photons cm™2 s™! &~

10

- NGC 3783

. ]
I . 5 & it - S
. XMM—Newton EPIC—pn & NuSTAR ; M‘#ﬁ%ﬂﬂi
i iy
: s 3
i, ‘f/ &'*WM;M ]
uF e et ”,1%#‘ wﬁ
| — *ﬂ» “«
Pl 2000-2001 (unobscured)
| v 11 Dec 2016 (obscured) i
S U 21 Dec 2016 (obscured) 3
o™ e
C 1 I 1 L |
1 10
Observed Energy (keV)
— T T T = T T T
NGC 3783

2000-2001 (unobscured)

XMM—Newton RGS

0 Vill Lya

O VIl triplet

11 Dec 2016 (obscured)
21 Dec 2016 (obscured)

h ibtlhl 1 1

——

10

15

oAb
20 25 30

Observed Wavelength (&)

T

35

Mehdipour+2017



10~% Photons cm™2 s~ ! &~

100

10

2019 Obscuration

Campaign of NGC 3227

- : o e %R , ! : LR AN ’
L NGC 3227
[ XMM—Newton /EPIC—pn and NuSTAR " Wq‘l j WM ’
- 05 Dec 2016 (unobscured) 4 W’ﬂ }V
| g P
: fﬁwhﬂﬂ.ﬁz‘ ; ‘ﬂwww“'“ H' | | ’N m ’* ‘
T \ Wﬁw
- rd i IW
- # Hﬁiﬁaﬁ*ﬁwml
TR ; ++++gﬂ“'”ml
Z:_* ﬁf"ﬁ#ﬁw
L Mp**
X +++++f*++ 15 Nov 2019 (obscured)
f“*—*++++++++++++++*+ B 05 Dec 2019 (obscured)
) Lo +| b o 1 ) ) PR T S R A | ) ) ! N
1 10

Observed energy (keV)

Mehdipour,..SGW+2021

vF, (Jy Hz)

Residuals

o095
ownouwo

vF, (Jy Hz)

Residuals

10"}

-

o
=
N

—
=X

10"}

-

o
=%
)

10"

-0 -

I I I

\ Intrinsic continuum
\& corrected data

2016 observation NGC 3227

NUSTAR

0.001 0.01 0.1 1 10 100
Observed energy (keV)
I I I I I
2019 observation NGC 3227
STIS .}

Intrinsic continuum
& corrected data

NuSTAR

0.001

| :
0.01 0.1 1 10
T

|
0.001

0.01 0.1 1 10
Observed energy (keV)



8 1.0 T—— = —] 8 1.0
L% ; L%
4 - B2,
= E / = [
S —x0 S o
[_‘ N TESTIIA | 1 1 | W [ Y | ' 1 1 L1 1 [_" | 1 | 1 1 g1

25 F [
L7 L v}
‘.“E 20t Obs1 - Nov 2019 ‘TE sl Obs 2 - Dec 2019
T 15 T 6
wn ; wn i
g 10f g af
-} [~ —
S sh = RGS1+2 - —— RGS1+2
o i = EPIC/pn A, 2] e EPIC/pn

FPMA+B [ FPMA+B
10° 101 10° 101
Observed energy (keV) Observed energy (keV)
* Obs1:log€=0.4; L, =117 x 103 W
Mao,...SGW+22

* Obs 2:log§=1.8;L,,=58x10%W




NGC 3227 (spherical obscurer, 1-PION)
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Consistent with the locations of the obscurers in NGC 5548 (Kaastra+14)
and NGC 3783 (Mehdipour+2017; Mao+2018)
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Large uncertainties for Obs 1 implies:
1. Cannot conclude whether & varies or not with the continuum.

SGW+sub

2. We are observing an inhomogeneous obscurer made up of multiple components

e Different parameter ranges

* Any global change would be hard to identify with a single model Component.



Carried out further tests in Obs 1

* Fixed obscurer parameters * Fixed continuum parameters
* Fitted continuum * Fitted obscurer
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Two scenarios:

1) Continuum varies and as a consequence so does the obscurer
2) Obscurer varies independently of the continuum changes



But what causes the changes in the column density?
- Obscurer moves transversely across our LOS to the X-ray source

To observer R~3.70 x101% — 1.70%x 101> m (Mao+22)

Veross = / “UEH — 680 — 1470 km s

At ~ 100 ks (Obs 1)

ld = v,,.,ec At = 6.80 x101° — 1,51 x 101! m|

‘D = 1.24 — 2.65 x 10! m (Chainakun+2019) ‘
D~d

Va i.e. there is an overlap in both the coronal size and the
distance travelled by the obscurer in Obs 1.

Obscurer

=~ changes in the obscurer column density for Obs 1 could be

— explained with the obscurer moving transversely across our

LOS towards the X-ray corona.
MBH = 596 X 106 MO



Summary

* Apparent anti-correlation between N,and N Nmtin Obs 1

* Observed variability in Obs 1 is likely to be driven by the continuum
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* But cannot rule out changes caused by N, if the obscurer moves
transversely across the X-ray source within our LOS
* No evidence of change in ¢ of the obscurer

* Explained if the obscurer is multi-phased — fitted here with only one component

* Obs 2 shows little change over the course of the observation

Thank you for listening



